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PART    III. 


OPINIONS  ON  THE  SHIPBUILDING  POLICY 


OF  THE  NAVY. 


VOL.    111. 


INTRODUCTION. 

Among  the  many  problems  of  naval  administration,  the  most  diffi-  D.fficuity 
cult  by  far  is  the  policy  to  be  adopted  in  relation  to  shipbuilding,  l  sWp!'  °* 
The  strength  to  be  maintained  cannot  be  determined  by  any  abso-  ^*^™8 
lute    standard.      It   depends  on  the  state  of  preparation  and   the 
nature  and  degree  of  activity  with  which  shipbuilding  operations 
are  being  carried  on  by  other  Powers,  now  our  friendly  rivals,  but 
with  whom  we  may  hereafter  be  in  conflict. 

The  type  and  the  dimensions  of  the  ships  which  it  is  expedient  Types  re- 
to  construct   for  the  immediate  reinforcement  of  the   navy  must 

ft/ 

necessarily  be  determined  with  reference  to  the  naval  operations  for 
which  the  ships  are  to  be  designed.  For  our  own  country  it  is  of 
vital  importance  to  keep  oi)en  the  communications  across  the  ocean 
with  our  foreign  and  colonial  dependencies,  and  the  external  sources 
of  our  food  supply.  Our  navy  cannot  be  chiefly  or  mainly  a  de- 
fending force.  In  order  to  maintain  the  command  of  the  seas,  we 
require  sea-going  and  sea-keeping  ships.  It  is  to  these,  and  not  to 
harbour  defence  ships,  that  our  shipbuilding  operations  should 
be  mainly  directed.  To  use  the  language  of  a  communication 
addressed  by  Mr.  Lenthal,  the  Chief  Constructor,  and  Mr.  Isherwood,  Lenthal 
the  Engineer-in-Chief  of  the  American  navy,  to  the  Naval  Depart-  wcwd.'**^'" 
ment  in  March,  1862: — *  Harbour  defences  are  indeed  valuable 
adjuncts  and  should  not  be  neglected,  but  they  cannot  constitute  a 
navy,  or  perform  its  proper  functions.  If  ever  assailed  by  a  power- 
ful maritime  foe,  we  shall  find  how  much  better  it  is  to  fight  at  the 
threshold  than  at  the  hearthstone.' 

Captain    Colomb,  in  the  naval  prize  essay  of    1878,  expressed  Captain 
.  himself  on  the  same  subject  as  follows : —  U^jJ"*  * 

*  The  building  of  powerful  ships,  which  are  not  fully  sea-going, 

can  only  be  justified  on  the  assumption  that  the  chief  danger  lies  at 

the  heart  of  the  Empire,  and  not  on  our  lines  of  communication.' 

A  regular  supply  of  fuel  is  the  main  diflSculty  with  a  steam  navy. 
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•rbour  In  this  regard  Great  Britain  possesses  overwhelming  advantages  in 
ip«not  her  connected  series  of  coaling  stations  along  the  main  routes  of 
c«Mriiy7  ^rad^-  O^^  foreign  naval  stations  should  be  protected  against  a 
coup  de  main  by  local  means,  which  need  not  be  less  effectual 
because  inexpensive.  By  timely  care  the  necessity  for  a  lavish 
outlay  may  be  averted.  A  few  well-placed  earthworks,  a  local  force 
of  artillerymen,  the  men  who  coal  the  ships  being  trained  to  assist 
at  the  guns,  and  a  supply  of  torpedoes  are  indispensable ;  and  when 
these  are  provided  the  main  duty  of  the  navy  will  be,  not  to  remain 
in  or  off  the  harbours,  which  form  the  bases  of  our  naval  operations, 
but  to  blockade  the  enemy  in  his  own  ports,  and  cruise  at  sea  in 
search  of  any  squadrons  which  may  have  set  forth  to  attack  our 
colonies  or  to  interrupt  our  communications.  Smaller  vessels  are 
needed,  as  will  be  hereafter  shown,  as  auxiliaries  to  the  powerful 
ships  on  which  our  efforts  should  be  mainly  concentrated :  but  the 
fighting  fleet  should  be  adapted  primarily  for  the  time  of  battle.  No 
success  in  secondary  enterprises  can  be  set  in  the  balance  against 
defeat  in  the  decisive  struggles.  The  minor  advantages  gained  bv 
the  French,  in  seas  remote  from  the  principal  theatre  of  war,  afforded 
them  no  compensation  for  the  defeats  they  sustained  at  Aboukir  and 
Trafalgar. 

The  arguments  in  support  of  the  policy  of  devoting  our  main 
resoiu'ces  to  ships  for  the  line  of  battle  were  set  forth  with  his  usual 
Tien  de      force  and  clearness  by  Admiral  Jurien  de  la  Gravidre  in  the  foiu^teenth 
in,  chapter  of  his  Essay,  *  La  Marine  d'Aujourd'hui.'     *  Dans  le  plan 

K^uT-     ^opte  en  1857,  il  y  eut,  a  mon  sens,  en  mSme  temps  qu'une  idte 
^'»*»'.         juste,  deux  idees  fausses. 

'  La  premiere  attribue  a  la  marine  pour  role  principal  le  transport 
d'une  armee  sur  le  littoral  ennemi,  tandis  que  c'est  I'occupation  de 
la  route  maritime  qui  est  le  point  essentiel.  La  security  du  trajet 
garantie,  les  flottes  marchandes  suffiront  pour  Taccomplir. 

'  A  quoi  pent  servir  une  marine  ?  C'est  la  premiere  question 
qu'un  budget,  et  surtout  un  budget  dans  I'embarras,  doit  se  poser. 
Je  reponds  sans  hesiter:  a  occuper  les  grandes  voies  maritimes. 
L'occupation  de  la  mer,  ne  fut-elle  que  temporaire,  doit  avoir,  mSme 
dans  une  guerre  continentale,  des  cons^uences  de  la  plus  haute 
portee.  C'est  par  la  que  les  Etats  du  Nord  en  Amerique  ont  triom- 
ph^  de  la  resistance  des  Etats  du  Sud  ;  c'est  par  la  qu'en  Europe 
FAngleterre  a  fini  jmr  user  le  premier  empire ;  c'est  par  la  qu'en 
Crim^  nous  avons  vaincu  la  Bussie.  On  a  beaucoup  exager^  le 
dommage  causS  au  commerce  am^ricain  par  quelques  corsaires;  on 
a  fait  im  bruit  ridicule  de  la  capture  d'un  navire  de  conmierce 
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fran^ais  par  une  corvette  allemande  s'^happant,  au  coeur  de  Thiver, 
d'un  port  inaccessible  qui  n'etait  plus  bloque.  La  supr^matie  navale 
la  mieux  ^tablie  ne  saurait  pr^venir  completement  ces  depredations. 
Sur  mer  aussi  bien  que  sur  t^rre,  une  arm^  victorieuse  n'a  pas  de 
convois  qui  ne  puissent  etre  inquiet^s ;  mais  quels  resultats  peuvent 
avoir  de  pareils  coups  d'epingle  ?  S'imagine-t-on  que  les  prouesses 
de  vingt  "  Alabamas  "  auraient  pu  retarder  d'un  jour  la  prise  de  Rich- 
mond ?  Si  c'est  sur  de  tels  souvenirs  qu'on  s'appuie  pour  nous  re- 
commander  la  guerre  de  course  et  pour  reclamer  le  licenciement  de 
nos  escadres,  je.demanderai  de  mon  cote  qu'on  veuille  bien  se  placer 
un  instant  en  face  de  Thypoth^se  suivante.~Les  armees  de  la  France 
sont  de  nouveau  rangees  sur  les  bords  du  Rhin,  les  mers  sont  en  tons 
sens  sillonnees  pas  nos  fregates  et  par  nos  corvettes ;  mais  une  flotte 
allemande  croise  devant  nos  ports,  et  nous  n'avons  pas  de  flotte  a  lui 
opposer. — Quelles  seront  les  suites  de  cet  etat  de  choses?  Toutes 
nos  cotes  seront  tenues  en  alarme,  tons  nos  ports  demanderont  des 
gamisons,  toute  notre  population  maritime  sera  exposee  a  tomber 
aux  mains  de  I'ennemi.  C'est  le  destin  fatal  des  Equipages  de 
corsaires  de  terminer  leur  carri^re  aventureuse  sur  les  pontons,  et 
par  corsaires  j'entends  les  navires  de  guerre  armes  pour  la  course 
aussi  bien  que  les  ecumeurs  de  mer  equipes  par  la  speculation  privee. 
Dans  la  guerre  de  1778,  on  a  vu  nos  croiseurs  isol^s  succomber  I'un 
apr^d  I'autre  le  jour  oil  I'Ocean  a  6t6  momentanement  abandonn6 
aux  escadres  anglaises.  C'est  qu'il  faut  en  eflFet  considerer  les  es- 
cadres comme  autant  de  places  fortes  mobiles  d'ou  sortent  avec  une 
securite  relative  les  colonnes  volantes  qui  vont  battre  le  pays  aux 
alentours.  Avant  d'ecumer  les  mers,  je  suis  d'avis  qu'il  les  faut 
balayer.  Tant  que  le  balai  de  Tromp  restait  arbor^  au  grand  mat 
de  son  vaisseau,  les  marchands  d'Amsterdam  et  de  Flessingue  etaient 
tranquilles.  lis  savaient  que  leurs  pertea,  s'ils  en  subissaient, 
seraient  legSres.' 

Admiral  Porter,  in  one  of  his  able  annual  reports,  fully  concurs  in  Admina 
the  views  of  Admiral  de  la  Gravi^re.  *  No  matter  how  many  wooden  U.S.N.' 
vessels  with  fair  batteries  we  may  possess,  they  add  nothing  to  our 
fighting  force.  They  are  vulnerable  at  all  points,  and  are  in  danger 
equally  from  shots  entering  their  boilers  and  their  powder  magazines. 
Formidable  as  were  frigates  a  few  years  ago  as  despatch  vessels,  to 
cut  up  commerce  and  overcome  heavy  privateers,  any  engagements 
they  fought  on  the  ocean  did  not  materially  aflfect  the  result  of  the 
war.  The  power  of  a  navy  was  in  its  ships  of  the  line,  and  not  in  its 
smaller  vessels.     Accepting  these  views,  it  will  be  our  policy  to  con- 
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centrate  our  main  efforts  on  first-class  battle-ships.     They  should  be 
supported,  as  it  has  been  shown,  by  numerous  auxiliaries. 

The  arguments  against  the  second-class  armoured  cruisers  were 

isifere.    summed  up  by  M.  Dislere  in  the  opening  of  the  fourth  chapter  of 

*La  Guerre  d'Escadre.'      His   observations   confirm  what  we  have 

already  endeavoured  to  urge  on  the  importance  of  the  principle  of 

specialisation  in  the  designs  for  ships  of  war : — 

'Les  cuirasses  de  seconde  classe,  destines  particulierement  aux 
stations  lointaines,  doivent,  au  besoin,  servir  dauxiliaires  dans  les 
escadres  composees  de  cuirasses  de  premiere  classe :  telle  est  du 
moins  la  definition  officielle  des  cuirasses  de  station,  devant,  par  suite, 
croiser,  combattre  au  loin  des  lotteries  de  cote,  enfin  prendre  place 
dans  une  ligne  de  bataille ;  mais,  de  cette  definition  meme  doit 
d^couler  un  type  forcement  imparfait,  dans  lequel  on  ne  peut  reunir  ce 
qu'on  api)elle  les  desiderata  du  navire  cuirasse.  A  quelque  point  de 
vue  qu'on  se  place,  on  est  amene  a  reconnaitre  la  presque  impossi- 
bilite  de  realiser  ce  programme  dans  de  bonnes  conditions ;  en  effet, 
s'il  s'agit  de  la  guerre  d'escadre,  ces  navires  n'auront  pas  une  artillerie 
suffisante  pour  ouvrir  le  feu  d'une  maniere  eflScace,  alors  que  les 
pi^»es  de  leurs  adversaires  commenceront  deja  a  les  atteindre  utile- 
ment ;  leur  masse  serait,  il  est  vrai,  bien  suffisante  pour  infliger,  dans 
un  combat  par  le  choc,  un  desastre  irremediable  aux  plus  puissants 
cuirasses  ennemis,  mais  la  vitesse  leur  manquera  ix)ur  les  atteindre; — 
s'il  s'agit  de  la  guerre  des  cotes,  ils  ont  trop  de  tirant  d'eau,  et  leur 
cuirasse,  naturellement  d'^paisseur  limitee,  ne  les  protege  pas  contre 
les  batteries  de  terre ; — s'il  s'agit  enfin  de  la  guerre  de  course,  leur 
vitesse  est  trop  faible  et  leur  cercle  d'action  trop  restreint.  C'est 
que,  en  effet,  s'il  n'est  gu^re  possible  de  faire  un  navire  k  deux  fins, 
il  Test  moins  encore  de  le  construire  de  maniere  a  repondre  a  trois 
sortes  d'exigences  s'excluant  mutuellement :  on  n'arrivera  qu'a  un  seul 
resultat,  ne  satisfaire  a  aucune  d'entre  elles. 

'  On  peut  d'ailleurs  trouver  la  preuve  de  ce  fait  dans  les  essais 
nombreux  tentes  en  France  depuis  I'adoption  du  nouveau  programme 
de  la  flotte,  sans  parvenir  a  etablir  un  plan  qui  puisse  ^tre  pleinement 
adopte.  Au  debut,  on  supposait  que  des  navires  de  ce  type  ne 
couteraient  pas  plus  de  4  million s,qu'ils  auraient,  par  suite,  un  deplace- 
ment  de  4,000  tonneaux  environ ;  d^s  qu'on  a  voulu  faire  un  pro- 
gramme, il  a  fallu  porter  ce  chiffre  a  4,700  tonneaux,  et  les  demiers 
programmes  sur  lesquels  on  cherche  une  solution  atteignent  un 
d^placement  de  5,700  tonneaux :  on  est  cependant  encore  au-dessous 
des  7,400  tonneaux  cuirasses  anglais  de  cette  classe,  le  "Nelson  '^  et  le 
«  Northampton." 
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*L'Amiraut6,  apres  avoir  renonce  pendant  longtemps  a  construire 
de8  na vires  de  ce  type,  en  a  successivement  fait  mettre  trois  en 
chantier ;  c'est  que,  en  eflTet  (et  e'est  le  seul  motif  a  faire  valoir  en 
faveur  de  Texistence  de  ces  navires),  ils  peuvent  etre  utiles  au  point 
de  vue  politique.  A  tort  ou  k  raison,  ils  imposent  par  leur  presence, 
et  les  plaques  de  cuirasse  produisent  un  eflFet  moral  que  Ton  cherehe- 
rail  en  vain  a  nien  Mais  cette  raison  est-elle  suffisante  pour  qu'on 
lui  saerifie  les  autres  qualites  du  navire?  peut-elle  motiver  une 
depense  de  6  a  7  millions  pour  chaque  unite  de  cette  flotte  speciale  ? 
Pojir  repondre  a  cette  question,  il  est  necessaire  de  passer  successive- 
ment en  revue  les  divers  navires  de  ce  type  construits  dans  les 
demidres  ann^es  et  de  chercher,  d'une  part,  si  reellement  ils  ont  une 
puissance  defensive  suffisante  pour  que  leurs  plaques  leur  assurent 
cette  influence  morale  que  Ton  recherche  ;  de  I'autre,  a  quel  prix  ce 
r^sultat  a  pu  §tre  atteint,' 

For  ourselves  it  seems  quite    unnecessary  to   introduce   many  Our  efforts 
armoured  cruisers  into  the   ship-building   programme.     A   limited  directed 
number  will  be  necessary  with  a  speed  of  not  less  than  16  knots  for  SlSJ^JiiM 
the  protection  of  commerce.     The  older  ironclads,  originally  designed  J|**^\y^|.P* 
for  European  service,  are  falling  only  too  rapidly  out  of  date  for  the  auxiliaries, 
line  of  battle.     Tbey  may  still  render  excellent  service  against  fleets 
which  contain  no  vessels  of  the  great  power  and  cost  which  distin- 
guish the  most  recent  additions  to  European  navies.     The  armoured 
vessels  of  the  United  States  were  designed  for  coast  service.     The 
latest  additions  to  the   Brazilian  and  Argentine  navies  are  vessels 
adapted  to  inland  navigation.     The  sea-going  ironclads  of  Chili  and 
Japan  are  ships  of  the  second  class.     In  the  China  Sea,  on  the  west 
coast  of  South  America,  in  every  harbour  remote  from  Europe,  our  flag 
will  be  shown  with  credit  for  years  to  come  in  ironclads,  condemned 
as  obsolete  for  a  commission  in  the  Channel  and  Mediterranean. 

While  insisting  that  our  ships  should  be  essentially  sea-going  and  The  ship- 
sea- keeping,  it  is  neither  necessary,  nor  indeed  desirable,  that  all  for  the 
should  be  of  a  tj'pe  specially  designed  for  extended  cruises  on  the  navy  must 
ocean.     All  our  ships  should  be  capable  of  making  passages  from  hSj^yJ^'®" 
port  to  port,  but  some  must  be  of  moderate  draught  and  handy  in 
narrow  waters  ;  and,  in  order  to  secure  these  qualities,  the  features 
that  constitute  what  has  been  called  habitability  in  an  ocean-going 
vessel  must  be  modified  and  partly  surrendered.     A  great  navy  like 
that  of  England  can  only  be  rendered  complete  by  an  eclectic  and 
comprehensive  policy.     We  must  not  rely  exclusively  on  the  turret 
or  the  broadside,  on  monster  guns  or  light  armaments,  on  torpedoes 
or  on  rams ;  but  every  naval  weapon  and  every  class  of  fighting  ship 
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Diversity 
of  view  as 
to  best 
typrs. 


must   be   included   in   due  proportion    in  our  programme  of  con- 
struction. 

The  following  remarks  occur  in  a  paper  on  coast  defence,  pub- 
lished by  Admiral  Touchard  in  the  Rev^ue  Maritime  in  February, 
1877.  They  are  quoted  in  order  to  show  the  diversity  of  types 
required  to  complete  a  fleet,  even  when  the  operations  in  contempla- 
tion are  conflned  to  European  waters : — 

'  We  have  seen  Italy,  Germany,  and  Russia  take  part  in  the  com- 
binations of  naval  war.  What  would  be  the  relative  weights  which 
these  new  Powers  would  throw  into  the  scale  ?  That  is  indeed  an 
impenetrable  secret,  and  we  shall  not  attempt  to  utter  prophecies  on 
the  uncertainties  of  the  future.  But  we  can  already  foresee,  distinctly, 
that  the  scene  of  great  naval  battles  will  be  changed.  We  shall  no 
longer  be  called  upon  to  fight  our  ancient  rivals  on  the  coasts  of 
India  and  China,  or  to  sustain  the  independence  of  America.  The 
chief  scene  of  the  struggles  of  the  future — God  grant  that  contests  so 
terrible  may  be  far  distant ! — will  be  the  seas  of  Europe.  In  such  a 
war  coast  operations  will  become  in  the  highest  degree  important. 
Having  command  of  the  seas,  you  may  take  the  oflFensive  on  the 
shores  of  the  enemy.  If  beaten,  and  reduced  to  the  defensive,  you 
will  have  to  defend  your  own  coasts. 

*  Ironclad  ocean-going  vessels  are  not  adapted  to  coast  warfare. 
All  the  chief  naval  Powers,  however,  will  possess  a  fleet  of  ocean- 
going ships, — indeed,  they  have  such  fleets  already,  and  all  will 
desire  to  fight  for  the  command  of  the  seas  in  those  European 
waters,  which  will  become  the  arena  for  great  naval  battles. 
Operations  therefore  will  begin  with  encounters  between  ocean- 
going ships;  and  the  conqueror  in  a  general  engagement,  secure 
from  attack  on  his  own  shores,  will  be  able  to  employ  his  coast- 
defence  fleet  to  the  best  advantage.  The  fleet,  therefore,  which  is 
designed  for  coast-operations,  must  be  composed  of  vessels  of  two 
distinct  t3^es,  the  one  consisting  of  gunboats,  or  floating  gun-car- 
riages, intended  simply  for  local  harbour  defence ;  the  other  type, 
intended  to  operate  in  European  waters  as  well  as  on  the  coast,  will 
include  armoured  coast-defence  vessels  and  torpedo-boats.  Vessels  of 
this  class  will  take  an  active  part  in  co-operating  with  the  fleets  of 
sea-going  ships.' 

It  is  easy  to  secure  a  concurrence  of  naval  opinion  that  the  fleet 
of  England  should  be  strengthened  with  the  best  ships  of  all  classes. 
Unanimity  ceases  when  we  come  to  consider  the  relative  proportions 
in  which  our  expenditure  shall  be  apportioned,  as  between  the 
several  types  of  ships  required  for  the  navy. 
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.    It  will  throw  some  light  on  our  path,  if  we  look  abroad,  and   Ship« 
see  what  ships  are  being  built  in  foreign  dockyards.     The  following   foreign 
list  is  believed  to  be  sufficiently  accurate  and  comprehensive : — 


dockyards 
in  1S80. 


lyance. 

Amiral  Diiperr^ 

Amiral  Baudin 
Formidable 

Vauban 
Duguesclin 

Bayard 
Tureone 

Foudroyant 
Devastation 

Coast  Defence. 

Cfuman 

Indomptable 

Requin 

Terrible 

Fulminant 

Furieux 

Tonnerre 

Vengeur 

Tonnant 

Tempete 

Italy 

Italia  . 
Lepanto 
Duilio . 
Dandolo 


Type 


Broadoide, 
4  barbette  turrets 
Broadside, 

3  barbette  turrets 

Broadside, 

4  barbette  turrets 

Broadside, 
4  barbette  turrets 

Broadside, 
2  barbette  turrets 


2  revolving  turrets 


1  revolving  turret 


1  revolving  turret 


I 


Germany, 
1  Sachsen  type    .  ■ 

Coast  Defence. 

6  Biene  type 


Citadel  ship, 
2  turrets 
Citadel, 
2  turrets 


Citadel 
turret  ship,  un- 
armoured  ends 

1  turret 


Displaoement 


}  10,320  { 

}  11,156  I 

}  6,800  I 

}  6,000  I 

I  9,a30  I 

*  -i 


7,109 


6,496 


4,462    { 


13,700    { 
10,660    { 


7,290 


MOO 


Armament 


Onns 

4  46  tons 

13  63  cwt. 

3  100  tons 
12  63  cwt. 

4  16^  tons 
1  7^  tons 
6  63  cwt. 
4  16j[  tons 

1  7i  tons 
6  63  cwt. 
4  46  tons 

2  27J  tons 
8  63  cwt. 


2    72  tons 


2    27^  tons 


2    27i  tons 
2    46  tons 


4    100  tons 
18    6  inch 
4    100  tons 
4  small 


6    22^  tons 


1     30  tons 


Speed 


Knots 

}   14 
}   14? 


1 


14-6 


1 


14 


13-8 


\    10 


}    16 
}    14 


120 


9-0 


The  latest  addition  to  the  Austrian  navy  is  the  '  Tegethoff,'  a 
central  battery  ship  of  7,390  tons,  protected  by  14-ineh  armour,  with 
a  single  screw,  steaming  14  knots,  and  armed  with  six  11 -inch,  or 
IS^ton  Krupp  guns. 

The  latest  addition  to  the  Danish  navy  is  the  '  Helgoland,'  in 
which  the  central  battery  is  combined  with  an  unarmoured  turret. 
The  displacement  is  5,347  tons;  the  armour  12  inches;  speed  12 
knots;  the  armament  includes  one  12-inch  36-ton  gun,  and  four 
10-inch  or  15i-ton  guns  of  Knipp  manufacture. 
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The  growth  in  the  cost  and  dimensions  of  ironclad  ships  has  been 
Huch,  that  we  m«iy  well  jwinse  to  consider  whether  we   have  been 
pursuing  a  policy  in  all  respects  sjitisfactory  in  the  recent  develop- 
ment of  the  fleet.     Foreign  opinion  is  almost  unanimous  that  the 
ram  must  now  be  recognised  as  the  primary  and  most  deadly  wen^xm 
of  naval  warfare.     In  an  engagement  with  the  ram  there  must  be  a 
decisive  advantage  in  numbers.     When  the  crash  of  the  hostile  lines 
has  thrown  the  contending  fleets  into  disjirray,  the  squadron  which 
has  the  most  ships  in  reserve  in  the  second  line  of  attack  will  have  a 
splendid  opiK>rtunity  of  taking  an  adversary  at  a  disadvantage  in  the 
act  of  turning.     The  power  of  doubling  quickly  on  the  enemy  is  of 
primary  importance  in  an  encounter  with  the  ram ;    and,  casteris 
parihuA^  the  evolutionary  qualities  must  vary  as  the  relative  length. 
The  shorter  and  smaller  ship  will  have  great  advantages  over  the 
longer  and  heavier  ship  both  for  avoiding  the  ram  and  striking  an 
adversary.      Sj^eaking  of  our  .shipbuilding   i>olicy   at    the   United 
Service  Institution,  on  the  8th  June,  1877,  Sir  Edmund  Commerell 
said :  '  There  is  one  point  with  reference  to  rams,  on  which  I  have  a 
strong  opinion  that  we  are  going  on  a  wrong  tack.     If  only  one-third 
of  the  ships  of  the  British  Navy  are  to  be  furnished  with  rams,  which 
third  ought  it  to  be?     My  impression  is  that  it  ought  to  be  the 
smaller  vessels.     Pit  a  short  gunboat  like  the  "  Ready "  against  a 
long  ship  like  the  "  Northumberland,"  and  let  both  stop  firing  and 
try  ramming.    Which  of  the  two  vessels  would  be  more  likely  to  ram 
the  other  ?     Why,  the  short  "  Ready  "  gunboat  ought  to  sink  the 
"  Northumberland,"  being  much  the  handier  vessel.'    It  is  with  these 
considerations  in  view^,  and  not  for  the  sake  of  economy  in  exi>en- 
diture,  that  the   limitation   of  dimensions   becomes   of  paramount 
importance. 

The  ablest  French  constnictors  are  of  opinion  thatall  the  exigencies 
of  maritime  war  can  be  satisfied  in  ships  with  a  displacement  not 
exceeding  8,500  tons,  with  a  length  not  exceeding  300  feet,  a  speed 
of  14j^  knots,  carrying  two  100-ton  and  ten  14-centimetre  or52-cwt. 
guns,  and  protected  by  a  belt  of  22-inch  armour,  rising  three  feet 
four  inches  above,  and  descending  three  feet  six  inches  below  the 
water-line. 

Admiral  Scott,  in  his  paper  on  the  *  Maritime  Defence  of  England,* 
produced  in  1876,  records  his  views  as  follows  : — 

'  Our  fighting  cruisers — ships  equally  well  adapted  for  single  com- 
bat or  for  combined  action  in  line  of  battle,  and  able  to  maintain  the 
honour  of  the  British  flag  at  all  times  and  upon  all  occasions — should 
consist,  I  think,  oC  two  classes ;  the  smaller  of  between  5,000  and 
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6,000  tons  displacement,  and  the  larger  of  from  7,000  to  8,000  tons, 
or  about  the  tonnage  of  the  new  cruisers  "  Nelson  "  and  "  North- 
ampton," which  vessels  diflfer  from  both  the  classes  I  propose,  in  not 
being  designed  to  fight  with  ironclad  ships.' 

At  the  close  of  an  article  which  appeared  in  the  Rivista  Marittima  Rioista 
in  June  1880,  Signer  Cattori  sums  up  his  conclusions  as  follows  : —    Michd- 

I.  A  combination  of  the  two  arms,  the  gun  and  the  ram,  in  the  cattori. 
same  ship  would  be  a  much  more  advantageous  arrangement  than  to 

have  these  two  arms  in  two  separate  ships. 

II.  A  high  speed  is  essentially  necessary  to  meet  all  the  eventu- 
alities of  a  modern  naval  combat. 

III.  For  Italy  the  operations  of  the  navy  will  be  limited  to  the 
Mediterranean ;  and  a  coal  endurance  of  6,000  miles  at  a  moderate 
speed  would  be  sufficient  for  the  ships  of  that  country. 

IV.  For  the  first-class  man-of-war  the  43-ton  gun  might  be 
advantageously  substituted  for  the  100-ton  gun. 

V.  Horizontal  armour  of  eight  or  twelve  inches  in  thickness,  on 
a  vessel  subdivided  into  numerous  compartments  by  watertight 
bulkheads,  might  be  introduced  with  advantage  as  a  substitute  for 
vertical  armour.  The  weight  saved  in  the  proposed  system  of 
armament,  as  compared  with  the  heavier  guns,  might  with  advantage 
be  devoted  to  a  more  numerous  supplementary  armament  of  guns  of 
from  eleven  to  25  tons  mounted  on  turntables.  The  writer  is  of 
opinion  that  a  ship  fulfilling  all  the  conditions  thus  laid  down  can 
be  built  with  dimensions  not  exceeding  7,000  or  8,000  tons,  and  at  a 
cost  of  from  320,000^.  to  400,000^. 

The  important  object  of  reduction  of  dimensions  may  be  secured 
by  limiting  the  thickness   of  armour,  and   by   combining  guns   of 
moderate  with  those  of  the  largest  calibres.     In  the  Prize  Essay  for 
1878,  Captain  Colomb  ventured  beyond  the  usual  vague  criticisms.  Captain 
and  stated  in  definite  terms  the  limitations  he  recommended  as  to  r.n. 
weight  of  armour  and  armaments.     He  said  : — 

*  To  me  it  is  as  clear  as  daylight,  that  the  heavy  gun  will  remain, 
and  that  the  ironclad  will  remain,  but  I  doubt  about  the  very  heavy 
gun  and  the  very  heavy  armour.  It  is  impossible  on  the  data 
available  outside  the  Admiralty,  to  say  exactly  whereabouts  this 
medium  between  the  "  Inflexible  "  and  the  "  Gamma  "  will  lie  ;  but 
as  it  is  necessary  for  me  to  assume  a  medium  in  terms  of  English 
armour  and  guns,  I  take  it  at  the  18  to  25-ton  gun,  and  from  10  to 
12  inches  of  the  present  armour-plating.' 

It  is  not  here  proposed  to  reduce  dimensions  in  order  to  spend 
less.     We  are  deficient  in  the  number  of  our  ships ;  and  if  we  spend 
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a  Rinaller  sum  on  each,  we  can  huild  more  with  the  mine  money.  It 
is  had  adminiKtration  to  hivifth  a  niillioii  sterling,  and  ten  long^  years, 
in  biiildin|r  a  ship  which  may  bo  destroyed  by  a  torpedo,  or  sunk  by 
a  colh'sion  in  the  <Miannel.  It  may  indeed  be  stated  as  an  azi<Hn  of 
nhiphnilding  policy,  that  ]»ower  mu8t  be  measured  in  relation  to  cost 
of  construction.  A  ship  which  is  twice  as  strong  as  another,  but 
costs  three  times  as  much,  should  he  looked  on  as  the  weaker  of  the 
two,  as  an  item  of  naval  i>olicy. 

The  prol>h*m  was  put  in  its  most  ])ractical  shape  by  Captain 
(distance  in  thi?  discussion  at  the  I'nited  Ser\'ice  Institution,  on  the 
Naval  Prize  Essays  of  1878:  'We  must  therefore  consider  this: 
take  some  giv4»n  sum  of  money,  say  3,000,000i.,  what  is  the  best 
squadron  we  can  make  for  three  millions  of  money?  It  is  not  too 
much,  lK»cause  the  Italians  are  investing  2,500,0()0Z.  on  four  ships. 
What  is  the  beat  squadron  for  3,000,000/.?  It  will  produce  six 
"  lnflexil>les,''or  it  will  pnKluce  120  "  (lammas."  Now  which  is  most 
jKiW(;rful  ? 

*  This  quivstion  has  been  answered  by  the  Admiralty;   they  haye 
had  to  consider  whether  they  would  huild  six  "  Inflexibles  "  or  a 
larger  numl)er  of  slightly  smaller  ships.     Instead  of  going  to  11,000 
tons,  they  have  t^iken  a  displacement  of  8,500  tons  in  the"Ajax," 
costing  3/>(),0(K«.,  which  will    give  them  for  3,000,000i.  nine  ships. 
We  th<?refore  have*  nine   "Ajax4's"  against  six  "  Inflexibles,"  nine 
rams  and  eighteen  ]»airs  of  38-ton  guns  against  six  rams  and  twelve 
jMiirs  of  80-t(»n  guns.     The  decision  as  to  which  is  the  best  of  these 
wpiadrons  must  lw»  left  to  officers  who  have  commanded  fleets.     The 
Admiralty,  who  havc^  gn^ater  experience   than  anybody  else  in  the 
country,  have   decided  that  the  nine  rams  and   eighteen  pairs  of 
38-ton  guns  are  superior  to  the  six  nims  and  the  twelve  pairs  of  80-ton 
guns.     A  French  <'onstructor,  Monsieur  Disl^re,  also  places   8,000 
Umn  as  the  maximum  displacement  to  which  it  is  likely  that  we  shall 
return.' 

Mr.  Barnaby  has  iKum  a  consistent  advocate  for  moderate 
dimensions.  He  has  alluded  with  regret  to  the  expenditure  of  nearly 
a  million  sterling  on  the  '  Inflexible.'  *  The  losses  and  casualties  of 
a  naval  engagement  would  do  much  to  bring  out  the  imminence  of 
these  risks,  and  would  perhaps  show  that  the  large  and  costly  ship  is 
(^ven  more  exi>osed  to  them  than  th(^  smaller  one.  It  may  be  that 
the  limit  of  size  and  cost  has  bc»en  reached  in  the  *  Fury,'  and  that, 
with  her  bulk  and  cost,  the  maximum  of  advantages  may  be  obtained. 
We  are  ourselves  disjwsed  to  think  that  this  is  so,  and  that  there 
may  be  retrogression  in  this  resj>ect,  as  more  exi>erience  is  gained 
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with  the  powers  of  the  ram,  the  torpedo,  and  other  submarine 
instruments  of  attack.  We  should  prefer  to  adhere  to  this  bulk  and 
cost  in  the  new  design.' 

The  argument  agfainst  the  ereat  dimensions  of  the  most  recent  The  late 

Mr  W  S 

ironclads  was  put   very   forcibly   by   Mr.  W.  S.  Lindsay,  long  an  Lindsay, 
honoured  representative  of  the  mercantile  marine  in  the  House  of 
Commons,  in  a  paper  on  *  Our  Maritime  Defences.' 

*  Within  the  last  few  years  we  have  expended  very  large  sums  of 
money  in  the  creation  of  huge  ironclads  or  floating  citadels,  each  of 
which,  when  fully  equipped,  costs  somewhere  about  half  a  million 
sterling.  Some  of  them  are  to  mount  guns  of  81  tons  weight — 
unquestionably  huge  instruments  of  destruction — but  will  they  be  as 
efficient  for  the  purposes  I  have  named  as  vessels  of  greater  speed 
and  of  only  one-quarter  their  cost  ?  /  doubt  it.  Nor  do  I  exclude 
from  my  doubts  such  vessels  as  the  "  Inflexible  "  and  "  Dreadnought," 
which  are  each,  I  understand,  to  mount  four  of  these  guns  on  turrets, 
and  to  cost,  ready  for  sea,  750,O0OZ.  A  ship  costing  half  a  million 
sterling,  and  with,  what  is  far  more  precious,  600  to  700  men  on 
board,  might  thus  be  instantaneously  destroyed  by  a  torpedo  boat 
costing  4,000i.  and  with  less  risk  to  herself  than  might  be  supposed. 
One  hundred  of  these  craft,  or  one  thousand  Whitehead  torpedoes, 
could  be  constructed  at  less  cost  than  we  have  expended  on  our  last 
floating  citadel.  How,  indeed,  could  we  order  600  men,  for  instance, 
to  coop  themselves  up  in  a  large  armour-clad  ship,  to  be  drowned 
like  rats,  without  any  chance  or  hope  of  defending  themselves  against 
the  horrible  ravages  of  such  an  infernal  instrument  as  a  torpedo  ? ' 

Extreme  displacements  were  originally  adopted  with  the  view  to 
carrying  armour  of  sufficient  thickness  to  resist  the  fire  of  heavy 
guns.  The  guns  have  gained  steadily  in  power,  and  armour,  which 
will  resist  the  heaviest  armament  now  carried  on  board  ship,  is 
necessarily  concentrated  on  a  very  limited  area.  Other  weapons 
have  sprung  into  existence,  less  certain,  but  more  deadly  and  terrible 
than  the  gun,  and  against  the  locomotive  torpedo  and  the  ram, 
armour  offers  no  protection.  The  conclusions  drawn  by  Captain 
Fisher,  in  his  observations  on  the  recent  experiments  with  W^hite- 
head  torpedoes  in  1879  and  1880,  are  distinctly  in  favour  of  more 
restricted  dimensions  in  future  designs. 

Smoke  will  play  a  most  important  part  in  any  general  engage-  Danger  to 
ment  at  sea.     In  his  paper  entitled  *  Lessons  from  Lissa,'  Captain  atucked'by 
Colomb  makes  the  following  remarks :  *  That  which  creates  all  the  ^^^^n- 
confiision  of  a  naval  battle  is  the  smoke  ;  that  part  of  it  which  most  ®**^®?  ^^ 

'  *  smoke. 

confuses  any  particular  ship  is  her  own  smoke — not  her  enemy's.     If  Captain 
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I,  at  the  distance  of  a  few  hundred  yanls  from  my  enemy,  fire  my  own 
guns,  I  cannot  for  a  minute  or  two  see  what  my  enemy  is  doing :  at 
best,  I  have  but  a  confused  idea  of  it.  If  my  enemy  covers  himself 
with  the  smoke  of  his  j^uns,  but  I  abstain  from  bo  covering  myself,  I 
can  quite  clearly  Hiak<*  out  his  movements,  while  I  know  he  muf;t 
be  doubtful  about  mine.  If,  therefore,  I  wish  to  run  him  down,  I 
shall  hope  to  st*e  him  envelope  himself  with  smoke  as  soon  as 
possible.' 

A  vessel  having  a  dt*eid<Ml  su[)eriority  of  si)eed  might  take  advan- 
tage of  that  (piality  by  getting  to  windward  of  an  enemy,  and  enve- 
loping him  in  smoke,  which  might  Iw  generated  by  artificial  means. 
A  tor|>edo-b<)at  might  do  this.  She  might  steam  to  windward  of  a 
powerful  enemy,  blind  hiiu  with  smoke,  which  would  render  it  im- 
jiossible  to  use  the  guns  with  effect, and  then  run  him  down.  When 
sails  were  the  motive  [)Ower  no  rapid  movements  under  cover  of  the 
smoke  wen?  ])ossible.  This  ccmsiderution  alone  seems  to  point  to  the 
exi)ediency  of  restricting  the  exjienditure  on  individual  ships. 

It  has  been  argu(-d  that  a  reduction  of  displacements  necessarily 
involves  a  corresponding  sacrifice  of  fighting  ^wwer.  Many  examples 
may,  however,  be  quoted  where,  by  ingenuity  and  contrivance,  fighting 
qualities  of  a  formidable  character  have  been  secured  in  comparatively 
small  ships.  Under  the  directions  of  Captain  Cowper  Coles  several 
such  vessels  were  built  in  the  earlier  days  of  armoured  construction. 
The  single  turret  monitors  were  first  constructed  in  p]ngland  in  1867 
by  Messrs.  Laird  and  Napier  for  the  Dutch  Cfovemment.  It  may  be 
interesting  to  note  the  steps  by  which  Captain  Coles'  turret  system 
was  gradually  adopted  in  vessels  of  various  sizes.  The  following  is  a 
list  of  the  earlier  vessels  built  by  Messrs.  l^aird  Bros.,  viz. : — 


Draft  of  w&tcr 


II.M.  ships  *  Scorpion '  and  *  Wlvem,'  of  1,800  tons 
and  350  horse-power,  each  vessel  carrying  two 
turrets  armed  with  two  300-pounder  guns  in 
eacu         *••••• 

*  Huascar,'  hnilt  for  the  Peruvian  navv,of  1,100  tons 

and  300  horse-power,  with  one  turret  carrying 
two  300-pouuder  guns,  4^-in.  armour    . 

*  Bahia,*   for  the  Brazilian  navy,  of  000  tons  and 

140  horse-power,  with  one  turret  carrying  two 
160-pounder  guns,  4J-in.  armour 

*  Lima  Barros,'  for  the  Brazilian  navy,  of  1 ,323  tons 

and  3<X)  horse-power,  carry hig  two  turrets  with 
two  150-pounder  guns  in  each,  4i-in.  armour    . 

*  Prince  Ilendrik,'  for  the  Dutch  navy,  of  2,100  tons 

and  400  horse-power,  carrying  two  turrets  with 
two  300-pounder  guus  in  each,  4^^.  armour    . 


15  feet  to  16  feet 


15  feet  to  16  feet 


8  fet!t 


12  feet 


18  feet 
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'  Ileiligerfee  '  and  *  Krokodil/  for  the  Dutch  navy,  of 

1 ,525  tons  and  140  horf e-power,  each  carrying 

one  turret  with  two  800-pounder  guns,  5i-in. 

armour   .  .  .  .  .  .9  feet 

*  De  Stier,'  for  the  Dutch  navy,  of  1,326  tons  and 

350  horse-power,  carrying  one  turret  with  two 

300-pounder  guns,  6-in.  armour  .  .15  feet 

The  armour  on  the  turrets  of  *  Ileiligerlee,'  *  Krokodil,'  and  '  De  Stier,'  is 
8  inches  thick ;  the  '  Scorpion/  *  Wivern,'  and  *  Huascar  *  are  protected  with 
5-in.  armour. 

The  following  additional  particulars  are  taken  from  a  paper  (*  The 
Turret  v.  the  Broadside  System ')  read  by  Captain  Cowper  P.  Coles 
before  the  Royal  United  Service  Institution,  May  1,  1867,  in  which 
he  refers  to  the  performances  at  sea  and  in  action  of  several  of  the 
ships  enumerated  by  Messrs.  Laird. 

Among  the  vessels  built  from  his  designs.  Captain  Cowper  Coles 
described  the  *  Huascar'  as  a  sea-going  vessel  of  1,100  tons,  300 
horse-power,  and  a  speed  of  12^  knots.  Her  foremast  was  fitted  with 
tripods ;  she  carried  two  300-pounders  in  one  turret.  She  made  an 
excellent  passage  to  Kio  de  Janeiro,  and  experienced  more  than  one 
heavy  gale  on  her  further  voyage  to  Peru.  Her  companion,  a  broad- 
side ironclad  of  3,000  tons,  and  high  out  of  the  wat^r,  made  much 
worse  weather  of  it,  arriving  at  Valjiaraiso  one  day  after  her. 

The  *  Bahia,'  twin  screw  vessel  of  1,000  tons,  and  140-horse 
power,  had  a  speed  of  10^  knots,  and  carried  two  150-pounders  in  one 
turret.  She  averaged  nearly  nine  knots  on  her  passage  to  Rio,  and 
had  since  been  in  action  on  the  Paraguayan  River,  when  she  was 
struck  by  thirty^nine  69-pounders.  On  that  occasion  the  *  Bahia ' 
(turret)  and  '  Tamandare '  (broadside)  went  into  action  together  on 
the  Brazilian  side,  and  the  Brazilian  Admiral  made  the  following 
official  report: — *  The  ironclads  "Bahia"  and  "Tamandare "approached 
the  Flat  to  silence  it.  The  Flat  continued  to  fire  on  the  ironclads, 
and  two  balls  entering  the  square  box  of  the  "  Tamandare,*'  placed 
thirty-four  men  hors  de  combat^  ten  being  killed  and  twenty-four 
wounded,  the  greater  number  severely.  The  "  Bahia  "  took  ix)sition 
near  the  fort,  and  her  first  shots  broke  the  Paraguayan  cannon.  The 
ironclad  "Baroso,"  which  likewise  went  to  destroy  the  Flat,  had 
six  men  severely  wounded,  all  in  her  square  box.  The  monitor 
"Bahia"  (late  "  Minerva,"  of  Liverpool)  had  no  casualties  reported, 
except  the  wounding  of  the  Commodore  while  outside  the  turret. 
These  two  vessels  were  struck  respectively  by  twenty  and  thirty-nine 
68-pounder  balls  at  short  range.' 
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Many  other  exaini»lert  of  [wwerfiil  annourcd  vessels  of  small  dimen- 
sions might  Ix?  (jUottMl. 
ri*;  The  '  King  (leorge,'  an  extremely  Rer\'iceable  ship  of  the  Ore^k 

^'        navy,  has  a  (lis[)hicement  of  only  l,8(X)  tons.     By  an  ingenious  ar- 
ningement  the  guns  command  an  uninterrupted  bow  and  stem  fire. 
The  vessel  is  i>rotected  with   7-inch  armour,  and  armed  with   two 
12-ton  guns.     Shtt  is  rigged  with  two  masts, 
thi  ^  The  '  Vcthi  Hulend,'  of  the  Turkish  navy,  with  a  displacement  of 

under  2fH(H)  tons,  is  protecttKl  over  the  machinery  and  boilers  by 
armour  e(jual  to  that  of  the  '  Hercules.'     Outside  the  vital  places  the 
annour  at  the  water-line  is  six  inches,  and  at  the  extremities  four 
inches  in  thickness, 
liata*  *  El  Platii '  and  *  Ijos  Andes '  are  among  the  latest  productions  of 

leg/*      this  class  from  the  yanl  of  Messrs.  Tjsiird.     The  following  is  taken 
from  a  letter  by  Jin  officer  on  board,  describing  the  outward  voyage 
of  the  *  El  Platii '  from  Engh\nd  to  Buenos  Ayres  in  February  1875 : — 
*  Jjengthened  a  little,  and  given  more  bunker  space,  with  one 
35-ton  gun  instiiad  of  two  12^-ton  guns,  she  would  be  very  valuable  on 
foreign  stations ;  and  a  small  squadron  for  home  service  would  be 
pro[Kjrtiouately  as  effective  against  any  enemy  as  our  large  turret 
ships.     They  are  in(»re  seaworthy,  more  easily  handled,  and  far  less 
expensive  in  fuel,  crew,  and  wear  and  tear.     This  ship  is  1,800  tons, 
draws  9  ft.  0  in.  aft,  and  has  engines  of  750  indicated  horse-power. 
She  carries  fuel  for  2,880  miles  under  favourable  circumstances;  is 
protx^cted  with  9-inch   armour,   and  carries  two  9-inch,  or   12-ton 
Armstrong  guns.  The  ''  Devastation  "  is  more  than  five  times  the  ton- 
nage, and  has  nearly  seven  and  a  half  times  the  horse-power;  she  has 
four  times  the  offensive  jwwer,  and  more  defensive  power  also ;  but 
the  question  is,  which  would  be  better  against  an  enemy,  a  "  Devas- 
tation "  with  a  crew  of  350  men,  or  four  "  El  Platas,"  each  with  a  crew 
of  eighty-five  men  ? ' 
mirante         Among  numerous  examples  of  second-class  ironclads,  the  *  Alrai- 
*»*^Vai-     raTite  Cochrane '  and   '  Valparaiso,'  designed  by  Mr.  Reed  for  the 
"'^•*        Chilian   Government,  have  been  specially  commended    by   foreign 
critics.     VV'ith  a  displacement  of  3,500  tons,  they  carry  six  9-inch 
300-i»ounder  Armstrong  guns.     They  have  four  guns  for  bow  fire. 
On  the  broadside  they  have  three  guns,  and  for  stern  fire  two  guns ; 
they  are  protected  with  9-inch  armour. 
Lscodc  The  *  Vasco  de  Gama  '  is  another  example  of  the  smallest  type  of 

ironclads,  having  a  displacenjent  of  2,497  tons.  She  is  armoured  on 
the  belt  and  battery  plan,  at  the  water-line  with  10-inch  plates,  and 
on  the  transverse  bulkheads  with  6-inch  plates.    The  armament  con- 
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8ist43  of  two  18-ton  guns,  one  G^-ton  gun,  and  two  40-pounders.    The 
speed  is  12^  knots. 

In  the  opinion  of  many  naval  officers  the  most  satisfactory  ships  *  Orion  * 
purchased  with  the  vote  of  credit  are  the  '  Orion '  and  '  Belleisle.'  |Se.» 
They  have  a  displacement  of  4,720  tons ;  they  are  protected  with 
10-inch  armour  on  the  battery  and  the  water-line.  They  carry  four 
25-ton  guns,  and  draw  only  16  feet.  They  steam  14  knots,  and  possess 
manoeuvring  qualities  of  a  very  high  order.  The  objectionable  features 
of  the  battery  could  have  been  remedied  by  subdivision,  and  by  an 
alteration  of  the  ports. 

The  '  Rupert '  may  be  quoted  as  an  example  of  a  serviceable  type  ii.M.s. 
among  the  ironclads  not  of  the  most  recent  date.  Her  superior  evo-  *  "^**^ 
lutionary  qualities  and  heavy  guns  carried  in  a  single  turret  render 
her  a  formidable  antagonist  to  a  much  larger  vessel.  More  speed 
might  be  given  to  an  improved  'Rupert,'  by  adding  to  the  length  and 
taking  from  the  breadth.  Such  a  change  of  proportions  would  involve 
some  loss  of  handiness ;  but  if  we  accept  ten  inches  of  armour,  we 
must  have  speed  as  a  compensation.  It  would  be  fatal  to  allow  the 
*  Italia,'  with  her  100-ton  guns,  to  steam  up  within  pistol-shot  and 
deliver  a  deliberate  fire  into  the  vitals  of  the  ship:  but  three '  Ruperts' 
should  be  more  than  a  match  for  one  *  Italia.' 

To  take  another  illustration,  let  us  compare  the  fighting  v)ower  of  Design  for 

an  im- 

an  armament  as  mounted  in  the  'Temeraire,'  and  in  two  ships  with  a  proved 
speed  of  16  knots,  and  protected  with  10-inch  armour.  The  displace-  taiie!* 
ment  of  the  smaller  vessels  should  not  exceed  5,000  to  6,000  tons. 
Their  speed  should  be  half  a  knot  faster  than  that  of  the  '  Duilio,' 
and  their  armament  should  be  composed  of  one  43-ton,  two  25-ton, 
two  18-ton  guns,  and  a  sufficient  proportion  of  light  guns.  According 
to  the  plan  proposed  an  equal  number  of  guns  would  be  carried  to 
sea ;  but  we  should  have  two  rams  for  one,  and  they  would  be  used 
with  more  effect  by  the  less  ponderous  and  more  agile  vessels.  The 
advantage  in  point  of  numbers  will  be  equally  important  for  the 
effective  use  of  the  Whitehead  torpedo.  The  expense  of  building  two 
ships  for  one  will  be  greater,  but  the  fighting  power  of  the  fleet  will 
be  proportionately  enhanced,  and  the  risks  of  casualty  and  destruction 
will  be  divided. 

The  suggestion  here  put  forward  is  founded  on  the  observations 
with  which  Mr.  King,  of  the  United  States  Navy,concludes  his  account 
of  the  *  Inflexible  ' : — 

*  Every     conceivable   precaution    has   been   taken    to   make  the  criticiums 
"  Inflexible  "  secure  against  the  ram  and  the  torpedo.     If,  however,  KinK* 
she   should  be    fidrly  struck   by   several  powerful    fish   torpedoes,  *  indexible.' 

c  2 
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it'  is  quite  prol^ihle  slu»  would  bi»  crippled,  water-logged,  or  possibly 
sunk.  The  question  therefon*  presented  is  whether  two  vessels  of 
smaller  dimensions,  each  carrying  two  8 1 -ton  guns,  instead  of  four, 
would  not  have  been  a  safer,  and,  in  some  resjiects,  a  better,  invest- 
ment. 
I  Having  refernMl  to  these  opinions  of  eminent  authorities  on  this 

subject,  the  arguments  for  and  against  heavy  ironclads  may  be 
summeil  up  as  follows.  The  heavy  ships  have  the  advantage  in  coal 
endurance,  in  arm;unt»nt,iu  capacity  to  carry  large  crews,  from  which 
detiichments  may  be  landed  for  military  o]>erations  on  shore*  The 
combination  of  the  power  lM)th  of  offence  and  defence  produces  a 
certain  monil  effect.  If  suftieiently  subdivided,  a  local  injury  will 
produce  less  efft^ct  on  a  large  shi[)than  on  a  ship  of  less  displacement. 
On  the  oth(»r  hand,  their  immense  costliness  and  unhandiness  con- 
stitute serious  objections  t«)  the  first -<»lass  ironclads  of  the  most 
recent  construction.  In  ])rojM)rtion  to  their  tonnage  the  armament 
seems  insufficient  in  the  number  of  guns,  although  it  may  be  ad- 
mitted that  more  guns  might  Ih'  mounted  if  it  were  thought  neces- 
sjiry.  There  an',  howi^ver,  other  objections  which  cannot  by  any 
contrivance  of  naval  architecture  be  surniounted.  \Vhere  the  fleet 
is  comj)osed  of  shij)s  which,  being  hnge  and  costly,  must  necessarily 
bt^  few  in  number,  the  destructi<m  of  a  single  ship  IxH'omes  a  serious 
disaster.  Again,  in  naval,  as  in  military  tactics,  it  is  an  essential 
object  to  divide  the  enemy,  and  to  concentrate  in  su[>erior  strength 
upon  the  detached  portion  of  the  hostile  force.  When  liattles  were 
fought  in  sailing  ships,  this  tactical  advantage  was  gained  by  break- 
ing the  line.  With  our  steam  fleets  it  is  proiM)sed  to  combine  ships 
in  groups  (»f  three,  lx>th  for  the  offensive  and  defensive  use  of  the 
mm.  Such  concentration  l^ecomes  impracticable  where  a  s<]uadron 
composed  of  ships  of  superior  strength  individually  is  engaged  with 
a  fleet  composed  of  a  greater  number  of  ships  of  smaller  displace- 
ment. Again,  in  the  distribution  cf  a  squadron  it  is  often  desirable 
to  exhibit  the  flag  in  many  harbours  along  an  extended  line  of  coast. 
The  recent  operations  of  the  navy  in  'biistem  waters  afford  an  illus- 
tration of  the  i)olitical  imiwrtance  of  the  power  of  distributing  a 
naval  force.  The  gi-eat  draught  of  the  first-class  inaiclads  prevents 
them  from  approjiching  many  important  sea-ports,  notably  those  of 
the  eastern  seaboard  of  the  United  States.  The  difficulties  of  coast 
navigation  nuist  necessarily  be  increased  in  projxn-t  ion  to  tJie  draught 
of  water.  The  'Alexandra'  grounded  in  the  narrows  of  the  Dar- 
danelles at  a  critical  moment,  when  the  British  fleet  might  possibly 
have  been  required  to  engage  the  Turkish  Ixitteries  and  ojien  the 
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way  by  force  into  the  Sea  of  Marmora.  It  is  further  to  be  observed 
that  when  large  ironclads  are  employed  for  bombardments,  it  is  im- 
possible to  secure  the  most  advantageous  use  of  the  artillery  by  the 
distribution  of  the  guns  in  many  vessels,  and  the  concentration  of 
their  fire  on  the  fortress  which  is  attacked. 

It  would  seem,  therefore,  that  on  the  first  view  the  balance  of  0«f  hwld- 

ing  pro- 
argument  is  strongly  against  the  policy  of  increasing  our  expenditure  gramme 

on  ironclads  so  large  as  those  lately  added  to  the  navy.     There  is  pcnd  oa  the 
one  argument  only  in  their  favour.     The  French  and  Italians  are  ^J^fL^*^ 
continuing  to  build  them.     Their  sea  officers  and  naval  architects  £®^®";. 
may  condemn  in  speech  and  in  pamphlet  ships  of  large  and  unwieldy  for  a  pro- 
dimensions;    but  the  resources  of  the   dockyards  are  nevertheless  E^geshipe. 
appropriated  only  in  a  very  limited  degree  to  those  small  and  handy 
ships  which  are  so  strongly  recommended  to  us  on  abstract  grounds. 
We  have  no  choice  in  the  matter— -we  must  meet  other  Powers  on 
equal  terms.     Our  naval  policy  cannot  be  framed  independently  or 
on  a  priori  reasoning.     For  armour  it  may  be  possible  to  substitute 
a  more  minute  internal  subdivision  as  the  best  means  of  securing 
buoyancy,  but  not  a  reduction  in  the  power  of  our  guns,  as  long  as 
other  Powers  are  determined  to  arm  their  ships  with  100-ton  guns. 

The  considerations  which  must  govern  the  action  of  the  Admiralty  Mr.  Barna- 
in  such  a  case  were  described  by  Mr.  Bamaby  in  his  pamphlet  on  « inflexible.* 
Her  Majesty's  ship  *  Inflexible.'  He  defends  the  dimensions  of  the 
*  Inflexible '  entirely  on  the  ground  that  it  was  necessary  to  keep 
ahead  of  the  Italian  constructors  in  the  developments  they  were 
resolved  upon  both  in  tonnage  and  armament.  In  1873  guns 
of  70  tons  were  talked  of  for  foreign  ships,  but  in  1874  gims  of 
100  tons  were  already  in  process  of  construction,  and  they  were 
to  have  22  inches  of  armour  on  their  citadels.  We  had  designed 
the  armour  to  meet  the  gun  of  70  tons ;  how  could  we  reduce  it 
to  meet  those  of  100  tons?  We  saw  guns  of  100  tons  preparing  to 
be  placed  in  the  hands  of  Italian  gunners ;  how  could  we  refuse 
to  accept  guns  of  80  tons  for  English  gunners,  if  there  was  any 
way  in  which  it  could  be  done  without  sacrificing  more  important 
advantages  ? 

Having  weighed  the  conflicting  arguments  and  opinions  on  the 
subject  of  dimensions,  let  us  turn  to  the  main  features,  which  must 
be  combined  in  a  design  for  a  battle  ship.  A  fighting  ship  must  be  Value  of 
protected  with  armour  of  as  great  resisting  power  as  possible.  The 
argument  in  favour  of  armour  protection  was  clearly  stated  by 
Captain  Colomb,     '  By  carrying  armour  you  compel  your  enemy  to 
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tak«^  :i  few  shots  at  you  in  any  given  time ;  while,  if  you  carry  a 
greater  nunihcr  of  etfW'tivt*  ^uus  than  he  does,  you  compel  him 
rithtT  to  incn-jisr  his  armour  so  as  to  reduce  the  number  of  vour 
^Miis,  or  el  SI*  conipfl  hini  io  abandon  armour  altogether.'  The 
pnirtiral  fX|MTi<'nces  of  naval  war  since  the  introduction  of  armour, 
tM-rtaiiily  tend  to  provt*  tlio  vahie  of  armour  protection.  It  is  un- 
iH'crssarv  1o  examine  in  dctJiil  the  incidents  of  the  numerous  en- 
^rai(ri!iriits  which  took  place  in  tin*  t'ivil  War  in  America.  It  is  well 
kin^wii  that  tin*  'Monitors'  withstmnl  the  fire  of  the  heaviest  hat- 
trrifs  of  thr  r<  in  ft 'derate  fortresses  with  little  injury  either  to  the 

tr-  ships  or  to  the  crews.  M.  Marehal  refers  to  the  battle  of  Lissa,  as 
an  ar^uiiiriit  in  favour  of  the  retention  of  armour  protection.  *It 
h:\<  Imtu  predicti'd  that  sooner  or  later  annour  must  be  beaten,  and 
that  th«*n  tlie  destruction  will  greatly  exceed  that  which  would  take 
plarp  in  an  unarmoured  ship.  Here,  in  fact,  lies  the  whole  question 
—  Is  tli<'  tinal  result  more  disiistrous  for  the  armoured  than  the  un- 
armoured ship?  This  is  what  ex})erience  alone  can  determine.  At 
liissa  the  Austrian  loss  was  136  men,  105  of  whom  belonged  to  the 
'  Kaisi-r,'  an  unarmoured  sliip.  This  disproportion  was  not  due  to 
ihr  fact  that  the  Italian  guns  were  impotent  against  the  Austrian 
ironclads.  Four  of  their  ships  carried  each  of  them  two  300-pounder 
Armstrongs,  and  the  Austrian  ironclads  were  protected  with  armour 
of  only  12  centimetres,  or  five  inches,  in  thickness.' 

nVvTi'.  Another  very  eminc^nt  French  constructor,  ]M.  Dislere,  the  Jiiithor 
of  La  Marinp  CnlrauMt'e,  while  arguing  for  the  abandonment  of 
armour  in  sea-gc)ing  ironclads  intended  to  cruise  on  the  ocean,  urges 
with  equal  confidence  that  armour  is  indispensable  for  ships  designed 
for  coast  service  : — 

'  La  puissance  defensive,  la  ])rotection  des  murailles  et  des  ponts, 
d(»it  etn^  assuree  [)ar  le  maximum  du  cuirassement,  et  si,  pour  le 
nsivire  d'escadre,  nous  prevoyons  la  neccssite  d'enlever  successive- 
ment  les  diverses  ])iec(vs  de  la  cuimsse,  si  nous  pensons  que,  d^s 
mainti^nant,  il  faut  renoncer  a  proteger  rartillerie,  et  que,  dans  un 
avenir  assez  prochain  i)eut-etre,  on  sera  amen6  a  retirer  des  flancs  de 
la  fiottaison  les  dernieres  phupies  de  cette  armure  nuisible  par  cela 
meme  (ju'elle  sera  devenue  impuissante  et  inutile,  nous  croyons  qu'il 
n'cii  est  pas  de  menu*  du  navire  gardo-cotes.  On  j>eut,  pour  lui,  se 
cont (Miter  (rune  vitesse  moderee,  d'un  approvisionnement  de  charbon 
tres-n';duit,  et  jKjrter  sur  la  puissance  defensive  toute  reconomie  que 
Ton  r(^^lisera  sur  les  autres  parties  du  deplacement;  on  aura  6vi- 
demment  i)our  ce  but  des  navires  presque  aussi  grands  que  les  cui- 
rasses d'escsidre,  des  navires  coutant  de  8  a  9  millions,  pouvant  couler, 
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il  est  vrai,  sur  place  par  le  fait  seul  d'une  torpille  heureusement 
placee,  mais  ils  seront  a  I'abri  de  Tartillerie  ennemie,  et  quand  on 
aura  sacrifi6  pour  forcer  une  passe,  comme  Tamiral  Farragut  le  fit  k 
Mobile,  un  ou  deux  navires  d'importance  relative  moins  grande,  les 
garde-cotes  offensifs  pourront  defiler  impunement  sous  le  feu  des 
forts,  et  garderont  sur  eux,  cela  est  probable  du  moins,  I'avantage 
que  pendant  la  guerre  d'Am^rique  les  flottes  cuisassees  ont  eu  sur 
les  defenses  de  terre.  Quant  aux  garde-cotes  defensifs,  leur  role 
sera  tout  different:  ils  pourront  egalement  conserver  une  cuirasse 
les  mettant  k  I'abri  de  rartillerie ;  mais,  ayant  besoin  d'une  vitesse 
plus  grande,  de  qualites  ^volutives  plus  completes,  ils  ne  pourront 
les  realiser  qu'en  se  debarrassant  enti^rement  de  leur  artillerie  et  en 
se  renfermant  dans  leur  veritable  role,  celui  de  belier  cuirasse.' 

The  advantages  of  armour  were  signally  illustrated  in  the  en-  'Shah' and 
gagement  between  the  *  Shah '  and  the  *  Huascar.'     The  *  Huascar ' 
was  armoured  with  only  5-inch   plates,  and  though  struck  eighty 
times  with  shot  from  two  12-ton,  sixteen  4^-ton  guns,  and  twenty- 
two  64-pounder8,  she  remained  uninjured. 

The  following  is  from  notes  of  a  conversation  with  Cai)tain  Captain 
Chatfield,  who  commanded  the  '  Amethyst '  on  the  occasion  of  the  r.n. 
action  between  that  vessel,  the  *  Shah,'  and  the  *  Huascar.'  Captain 
Chatfield's  experiences  in  the  action  with  the  *  Huascar '  impressed 
him  strongly  with  the  advantage  of  armour.  The  *  Huascar '  was 
struck  a  hundred  times  by  the  '  Amethyst,'  but  was  never  injured. 
Shells,  the  most  dangerous  form  of  projectile,  can  be  kept  out  by 
armour  of  quite  moderate  thickness.  Solid  shot  are  less  destructive, 
and  may  be  suffered  to  penetrate  and  pass  through.  The  introduc- 
tion of  the  chambered  system  gives  greatly  increased  power  to  the 
gun,  and  will  probably  lead  to  a  reduction  in  the  weight  of  the 
armament;  while  thinner  armour,  capable  of  keeping  out  shells, 
will  probably  be  retained  for  every  fighting  vessel.  Armament  and 
armour  of  the  character  indicated  can  be  combined  in  vessels  of 
reasonable  dimensions  and  cost. 

While  protection  will  be   admitted   to  be  indispensable  for  all  Armour 
battle  ships,  whether  by  means  of  side  armour,  or  by  a  convex  ar-  moderate 
moured  deck  as  now  proposed  by  our  constructors,  it  does  not  follow  *  ^^  °®^ 
that  the  plates  must  be  impenetrable,  when  struck  normally  by  the 
ponderous  projectiles   of  the    80-ton    or  the  100-ton    guns.      One 
hundred  and  sixty  ton  guns  have  indeed  been  proposed;  and  the 
authors  of  Die  Marine  have   pointed  out  that  armour  one  metre 
in  thickness  would  be  needed  to  keep  out  shot  from  such  formidable 
ordnance.     They  estimate  the  displacement  of  a  vessel  capable  of 
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sup|M»rtTng  such  a  biirtlu»n  of  defensive  armour  at  20,603  tons.     The 
cDst  of  in»ii4'l:i(ls  has  breii  advaiu'iiig  with  giant  strides,  from  sums 
of    :5.')(),(M)0/.   or    4<M),()(M>/.    in     1869,   to    amounts    varying   from 
(;()(),(M)()/.  to  8<M),0()()/.  at   the  present  day.     It  is  evident  that  we 
must   sto|»  short  of  absohut*  iniiH»netrability.     It  will  be  suflicient 
if. wi-  ran  keej)  i»ut  the  shell  of  the  lightt»r  artillery,  which  might 
iiifiirt  havjH*  and  (h'stnietion  u|)4»u  an  unannoured  ship,  but  can  be 
resist rd  by  plates  of  less  than  half  the  thickness  of  the  armour  which 
loads  the   ^Italia'  and  'InHexibJe'  with  an  oppressive  and  almost 
insupiMniable  burden.      (  a})tain  Tolomb  asks  for  ten-inch  armour, 
the  ('outr«>lh*r  dfiuands  twenty  inehes  of  Jinnour. 
iimi  The  ]»r<»tiM*tiou  of  the  deek  must  be  considered  in  connection 

iiii.       with   tlu'  ^remral   subject  of  defence  by  means   of  armour.     The 
necessity  for  such  prot«'ctiou  has  been  shown  in  frequent  instances. 
The  smallest  shell  falling  ou  the  deck  may  j)enetrate  it  and  destroy 
the  machinery,  or  blow  up  th<?  magazines. 
"7  J"  The  results  of  experimental  firing  seem  to  show  that  an  air  space 

I  with    between  two  thicknesses  of  armour  affords  a  means  of  protection, 
the  efficacy  of  which  might  be  tested  by  further  experiments.     The 
folltAving  observations  on  thi.s  point  are  taken  from  M.  Disl6re*s  work 
La  (jrnt>rrp  d' Et<cnilre : — 
isicrf,  M^uels  que  soicnt  d'ailleurs  les  avantages  et  les  inconvenients 

Lire,  des  deux  systeuies,  il  est  incontestable  que,  dans  la  situation  actuelle 
de  TartilJerie,  les  cuirasses  dedoublees  peuvent  rendre  de  tr^s-reels 
services.  Dans  les  combats  de  Tavenir,  il  ne  faut  plus  gu^re  compter 
sur  les  proj(»ctih^s  massifs  en  fer,  en  fonte  dure  ou  en  aeier ;  ce  seront 
h?s  obus  en  acier  qui  tot  ou  tard  remplaceront  sans  iml  doute  tous 
U?s  autres  ]>rojectiles.  Or,  il  [wrait  bien  difficile  de  trouver  un 
pro<*ede  de  mise  en  feu  (jui  permette  a  I'obus  de  traverser  une 
nmraille  cuirissee  d'une  certaine  epaisseur  sans  prendre  feu.  Avec 
les  mecanismes  percutants,  la  mise  en  feu  est  presque  instantan6e ; 
av(ic  h»s  dispositifs  ayant  pour  but  de  pnxluire  I'explosion  par  la 
chaleur  developpce  pendant  le  travail  de  i)ereement,  il  est  bien  pro- 
bable qu'on  cherchem  toujours  a  regler  les  epaisseurs,  a  comi>oser 
h's  charges  d'eclatement  de  mani^re  a  [iroduire  Tinflammation  m6me 
dans  des  murailles  d'epaisseur  moyenne ;  on  preferera  produire  I'ex- 
plosion au  milieu  de  la  cuirasse  plutot  que  de  ne  pas  la  produire.  Si 
done  on  eherche  Tepaisseur  de  cuirasse  strictement  suffisante  pour 
d(mu(*r  naissance  a  I'explosion,  il  conviendrait  alors  de  composer  la 
nuiraille  de  deux  epaisseurs,  Tune  exterieure,  faisant  eclater  le 
projectile.  Taut  re  interieure  et  arrStant  les  eclats.  Mais  ce  ne  sont 
la  jusquVi  present  (]ue  des  deductions  tr^s-hypoth^tiques  et  dont  on 
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ne  pounra  determiner  Timportance  qu'apr^s  de  longues  et  coiiteiises 
experiences.'  These  remarks  deserve  consideration  in  connection 
with  the  programme  of  shipbuilding. 

The  weiffht  of  armour  has  been  materially  reduced  by  the  in-  steel-faced 

**  *'  armour. 

troduction  of  steel-faced  plates.  The  tuiTets  of  the  *  Inflexible  '  will 
be  protected  with  a  double  belt  of  compound  armour,  respectively 
nine  inches  and  seven  inches  in  thickness,  in  substitution  for  two 
layers  of  twelve-inch  plating.  It  is  possible  that  the  protection  of 
the  earlier  ironclads  might  be  increased  with  a  comparatively  small 
addition  to  the  weight  of  armour  by  means  of  a  facing  plate  of  steel, 
which  might  be  fixed  outside  the  iron  armour  of  the  larger  iron- 
clads, such  as  the  '  Achilles '  and  *  Northumberland.' 

History  repeats  itself  in  naval  architecture,  as  in  other  things.  Inverted 
The  'New  Ironsides,'  one  of  the  heaviest  ironclads  built  in  the 
American  Civil  War,  was  protected  with  inverted  armour,  the  upper 
deck  being  roofed  over  with  plates,  presenting  an  oblique  angle  to  the 
impact  of  shot.  The  convex  deck,  proposed  by  our  constructors  as 
the  best  means  of  giving  protection,  without  resorting  to  extreme 
dimensions,  seems  a  revival  or  rather  adaptation  of  an  old  idea. 

Whatever  be  the  improvements  effected  in  the  methods  of  pro-  Importance 
tecting  ships  of  war  by  means  of  armour,  it  is  obvious  that  the  torpedo  subdivi- 
and  the  gun  must  be  resisted  not  so  much  by  external  armour  as  by  "*^"* 
internal  subdivisions.     It  is  only  by  localising  injuries  that  the  con- 
struction of  the  large  and  costly  ships  of  the  first-class  can  be  de- 
fended.    In  his  paper  on  the  *  Inflexible,'  Mr.  Bamaby  recommended 
that  buoyancy  and  stability   should  be  secured  by  an  unarmoured 
cellular  structure,  while   the   guns   were   mounted  in  separata  ar- 
moured citadels.     With  these  opinions  of  Mr.  Bamaby,  M.  Disl^re 
entirely  concurs   in    his   remarks   on   this    subject  in    La  Marine 
UuirassSe. 

In  his  paper  on  the  *  Maritime  Defence  of  England,'  Admiral  Admiral 
Scott  expresses  his  conviction  that  the  officers  of  the  Navy  generally 
will  concur  with  him  in  thinking  that  one  half  or  more  of  the  thick- 
ness of  armour  on  the  top  sides  of  our  ships  should  be  given  up,  and 
that  a  corresponding  weight  of  iron  should  be  employed  to  strengthen 
the  bottom  of  the  ship,  and  to  render  her  cellular  subdivision  more 
complete. 

Infinite  subdivisions  into  watertight  compartments  are  the  only  ivongitu- 
means  by  whfch  the  dangers  of  torpedo  attack  can  be  avoided.     The  heads, 
bulkheads  should  be  multiplied  in  all  directions,  longitudinally  as 
well  as  transversely.     With  longitudinal  bulkheads  forming  an  inner 
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wiii^  IKissiigo,  as  fittiMl  in  the  *Kriedrioh  Karl,'  neither  the  *  Vanguard' 
iiortlir  '(ir<»sscr  Kurfiirst '  would  have  been  destroyed  by  a  single 
Mow  of  th«»  ram. 

TIh'  adinirahU*  [ilau  d«»vistMl  bv  Mr.  Barnaby  of  a  middle  line  bulk- 
hrad,  dividing  the  mgiin*  and  N>ilcT  n>oni8  of  our  ships  of  war,  is  ooe 
lin  of  tlir  most  valuabh*  improvfUK'nts  of  recent  times.  As  Captain 
Coltunb  remarks  in  his  Prize  Kssay  of  1878  :  *In  every  class  of  war 
shi]>  a  great  principle  should,  as  far  as  ^xissible,  govern  construction. 
This  is  the  |»riiiei[>le  of  duality.  Thus  for  a  fleet  ship  she  should  be 
doubh-,  lx'h»w  water,  her  engines  should  be  double,  with  a  double  set 
of  bt)ilers  eaeh  in  a  se[Kirate  et»m[K!rtment.' 


lb. 


i- 


Having  tletermined  that  our  battle  ships  are  to  be  armoured  at  the 
water-line,  and  in  vital  i»lai'es,  with  [ilating  of  no  less  than  ten  inches 
in  thickness,  we  jtroceed  to  consider  the  question  of  armament.  It  is 
not  necessary  to  arm  our  sliips  exclusively  or  mainly  with  guns  of 
100  tons  in  order  to  iM'uetratcj  the  armour  of  the  ships  with  which 
they  may  most  probably  be  engaged. 

Many  arguments  may  be  urged  for  and  against  an  armament  of 
very  heavy  calibres.  Commander  Noel  Kiya,  in  his  essay,  *The  Gun, 
the  Kam,  and  the  Ti>rpedo':  '  The  eflfect  of  the  heaviest  ordnance  is 
no  doubt  extremely  destructive,  if  the  object  be  hit ;  but  enormous 
sliips  are  required  to  carry  such  monsters,  and  even  then  only  a  very 
few  ciui  be  mounted.  A  small  percentage  of  projectiles  can  possibly 
take  effect  when  the  comV)atants  are  moving  fit  the  high  qieed  now 
to  be  attained.  The  next  general  action  ynll  show  that  a  larger 
number  of  giuis  of  a  lesser  calibre  will  l)e  of  greater  service.' 

>n  The  following  extract  from  Captain  Colomb's  paj>er,  ^I/Cssons  from 

Lissa,'  gives  expression  to  the  same  opinion,  founded  on  recent  and 

LiBsn/   practical  experiences : — 

*In  1862,  the  effect  of  this  connection  of  rajrid  motion  with  gun 
practice  was  commented  on  in  a  very  able  and  practical  little  pamphlet, 
by  Lieutenant  Duncan  Stewart.     He  says,  speaking  of  some  experi- 
ments of  Admiral  Mtu'tin  in  1861  :  "I  must  confess  I  was  greatly 
astonished  to   find  how   few   shots   could   be   got  at  a  ship  whilst 
passing  the  one  I  was  in.     It  must  be  taken  into  consideration  that 
there  was  no  smoke  to  intercept  a  clear  view  of  the  other  ships — that 
there  was  no  firing  upon  the  ship  I  was  in,  and  consequently  no  con- 
fusion— that,  in  short,  everything  was  in  our  favour;  yet  so  difficult 
did  I  find  it  for  captains  of  guns  to  get  a  shot  in  close  action,  that  I 
am  forced  to  doubt  whether  it  would  not  be  advantageous  todiscontinue 
the  practice  of  extreme  training,  except  at  very  long  distances,  and 
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leave  it  to  the  helm  to  keep  the  object  within  easy  training  of  the 
guns  pointed  abeam." ' 

In  the  discussion  at  the  United  Service  Institution  on  Captain  Sir  Henr}- 
Colomb's  paper,  *  Lessons  from  Lissa,'  Sir  Henry  Codrington  said  : —  ton. 

*  I  do  not  know  anything  that  is  more  liable  to  be  overturned 
than  any  theory  we  can  form  of  battles  on  general  principles.  One 
thing  will  last  for  ever ;  that  close  action,  be  it  with  our  rams  or 
whatever  it  may  be,  is  a  system  we  must  make  up  our  minds  to,  as  a 
thing  more  consistent  with  our  English  character  and  more  suited  to 
it  than  fighting  at  long  range.' 

This  opinion  is  confirmed  by  Mr.  HoUey  in  section  242  of  his  Mr.  Holiey, 
treatise  on  *  Ordnance  and  Armour.'  He  says :  *  In  the  field  it  is 
admitted  that  the  difficulty  of  judging  distances  and  other  disturbing 
circumstances  are  such  as  to  confine  the  ranges  of  projectiles  for 
military  purposes  to  2,000  yards.  Afloat  the  disturbing  causes,  tvhich 
are  constant^  are  greater,  from  which  the  various  movements  in  rifle- 
sights  become  causes  of  error.  Effective  ironclad  fighting  will  un- 
doubtedly be  done  at  short  range.' 

The  subject  of  armament  was  thoroughly  considered  in  the  dis- 
cussion at  the  United  Service  Institution  on  the  Naval  Prize  Essays 
of  1878. 

Commander  W.  Dawson,  K.N.,  said :  *Thc  great  mistake  in  the  Com- 
armament  of  our  ships  is  not  only  that  the  weight  of  ordnance  carried  S^g^n 
is  too  small  in  proportion  to  tonnage,  but  that  the  individual  guns  are  ^•^• 
not  sufficiently  varied  to  enable  them  to  fight  vessels  of  dissimilar 
classes. 

*  I  have  always  advocated  mixed  armaments.  Each  ship  of  war 
should  not  only  carry  a  few  large  guns,  which  will  penetrate  the 
thicker-sided  vessels,  but  also  a  number  of  smaller  and,  it  may  be, 
less  protected  guns,  for  the  purjwse  of  penetrating  the  thinner-sided 
vessels.  If  the  "  Inflexible  "  be  attacked  by  a  number  of  thin-sided 
vessels  carrying  heavy  ordnance,  she  ought  to  be  able  to  defend  her- 
self against  those  vessels  which  actually  exist,  and  might  readily  be 
multiplied,  quite  as  much  as  against  another  "  Inflexible,"  of  which 
very  few  exist  or  can  be  quickly  produced.' 

Admiral  Hamilton,  C.B.,  said :  '  My  idea  is  with  Admiral  Porter,  Admind 
that  you  must  have  your  broadside  ships  for  rapidity  of  fire  to  keep  c.B. 
down  that  of  the  enemy,  and  at  the  same  time  you  require  heavy 
monitor  and  turret  ships,  where  men  can  fire  perfectly  under  shelter, 
to  implant  the  heavj'  blow.    Therefore  I  go  in  for  mixed  armaments.' 

Commander  Gerard  Noel  said :  *  As  regards  gun  power  I  would  Com 
ask  those  interested  in  it  to  study  the  first  three  tables  in  my  essay.  nS,  r.n. 
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Tlu'V  tend  to  prove-  juhI  I  think  the  data  are  pretty  gcx^l — that  if 
you  have  1,(MM)  tons  of  annainent  to  earry  in  a  sea-gciing  vessel,  the 
i)-ineli  gun  is  the  (me  ynn  ean  earrv  with  most  effect.  If  you  wish  t43 
put  1,()(M)  tons  of  anuanient  into  your  vessel,  you  could  put  thirty 
D-incli  guns,  and  tliat  would  give  a  result  of  throwing  five  times  as 
mueh  weiglit  as  systtMu  1  ;  that  is,  four  HO-ton  guns,  which  would 
constitute  the  same  weiglil  of  armament,  and  2^  times  as  much  as 
system  3,  tliat  is,  twelve  3o-ton  guns.  I  always  have  been  very 
mueh  (»i>iM)sed  in  my  humble  way  to  a  small  number  of  large  guns, 
putting  all  your  eggs  into  one  basket.  If  your  gun  is  disabled,  where 
are  you?  If  you  have  a  large  number  of  guns,  half  of  them  may  be 
disabled,  and  you  havt;  still  the  other  half  to  fight.' 
('apuin  Captain  Cyprian  A.  (i.  Hridge,  K.N.,  said  :  *  All  the  essayiHt^s  are 

(^IVwdljiV  *'^^*'^*^*^l  ^'^^'^  Captain  Colomb  when*  he  says  it  is  an  error  to  su}>{K>se 
*^-^'  that  guns  of  80  tons  and  upwanls  are  the  guns  of  the  future.      I  do 

not  think  any  one  of  tliem  i)roiKXses  a  gun  of  anything  like  that 
weight ;  38-tons  as  an  except  irmal  weainni,  and  gims  of  18  to  20 
tons  stfem  lo  be  those  which  tind  most  favour  with  them  all.' 
Rear-  SiKvikiug  at  the  United  Service  Institution  on  June  8,  1877,  Sir 

SiVkiI-  Edmund  Commerell  s:iid  :  *  We  have  ships  of  9,000  tons  displaee- 
o>mm«'reii  '"^^^^  carrying  only  140  tons  of  onlnancc.  We  have  ships  of  11,000 
K.C.B.  tons  carrying  only  320  tons  of  ordnance.     Such  ships  would  be  far 

more  ix)werful  if  they  could  substitute  200  or  300  tons  of  ordnance 
for  an  equal  weight  of  defensive  armour.  British  corvettes,  sloops, 
and  frigates  should  not  be  without  armour-piercing  guns.  The 
"  Shah,"  and  the  "  Amethyst  "  were  almost  inoffensive  when  called 
upon  to  attsick  the  "  Huascar."' 
lJcpi»rtof  The  Secretary  of  the  United  States  Navy,  in  his  re^wrt  for  1878, 

tIir\M)f  the  gj^'^^  expression  to  an  oj)inion  which  may  be  quoted  in  confirmation 
li.s.x.,  of  these  views :  *  In  the  European  exjjeriments  both  guns  and  targets 
have  been  stationary.  The  process  of  firing  by  one  ship  at  another 
ship  is  a  different  thing.  It  is  yet  doubtful  whether  these  large  ex- 
penditures are  justifiable,  when  it  is  considered  that,  where  one 
projectile  will  strike  the  narrow  surface  exi)osed  ujK)n  a  monitor,  a 
large  number  will  fail  to  do  so.' 
M.  Mar-  The  necessity  for   introducing  lighter  guns   is   enforced  by  M. 

chni.  Marchal  in  the  following  passage  :  *  Ironclads  liave  been  proposed  to 

carry  a  mixed  armament  of  many  small  guns,  which  were  to  be  pro- 
vided with  armour  solely  for  the  puq)ose  of  protecting  the  hull.  The 
gims  in  this  case  would  not  be  intended  to  sink  the  hostile  ship,  but 
with  the  aid  of  the  continuous  fire  of  small  arms  they  would  silence 
the  heavy  guns  of  the  enemy,  or  at  least  render  it  impossible  to  work 
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them  by  shooting  down  the  gun's  crews.  Tactics  of  this  nature  might 
be  attended  with  success.' 

These  opinions  are  supported  by  the  high  authority  of  the  Com-  CJommittee 
mittee  on  Designs — *  As  it  is  very  improbable  that  the  fleet  of  any  ^^  ^^&^ 
nation  will  ever  consist  of  armoured  coast  defence  ships  alone,  we 
think  that  a  composite  armament  of  protected  and  unprotected  guns 
will  in  some  cases  be  highly  advantageous.  Occasions  may  arise  on 
which  a  rapid  and  well-sustained  fire  would  be  of  more  importance 
than  the  penetmtive  power.' 

The  practice  with  naval  guns  in  action  at  distances  exceeding  Penetrative 
1,000  yards  will  be  so  uncertain  that  it  is  not  necessary  to  consider  SavidgunR. 
the  penetrative  power  of  guns  beyond  that  limit.  It  is  indeed  more 
than  probable  that  the  effective  fire  of  guns  will  be  delivered  within 
rather  than  beyond  a  range  of  500  yards.  The  25-ton  gun  penetrates 
the  wat^r-line  of  the  *  Peter  the  Great '  at  500  yards,  and  will  pene- 
trate the  armour  of  the  greater  majority  of  foreign  ironclads  at  more 
than  double  that  distance.  A  gun  of  one-half  the  weight  is  effective 
at  600  yards  against  armour  of  a  thickness  that  is  to  be  found  in 
comparatively  few  ironclads  in  the  navies  of  foreign  Powers.  The 
Armstrong  6-inch  gun  penetrates  eleven  inches  into  a  13-inch  plate 
at  100  yards.  A  Krupp  18-ton  gun  with  a  steel  projectile  went  right 
through  a  12-inch  plate  and  an  8-inch  plate  at  a  distance  of  164 
yards.  At  a  range  of  1,000  yards  the  12-ton  guns  penetrate  O^-inch 
armour;  the  18-ton  gun  11^-inch;  the  25-ton  12^-inch;  and  the 
38-ton  gun  15^-inch  armour. 

Of  vessels  protected  with  armour  exceeding  9^  inches,  Austria, 
Brazil,  Denmark,  and  Holland  possess  each  one  ship.  France  has 
nineteen,  Germany  nine,  Italy  four,  Kussia  seventeen,  and  Turkey 
two  such  ships  ;  and  against  these  the  18-ton  gun  will  be  an  effective 
weapon.  Of  ships  protected  by  armour  exceeding  12^  inches,  and 
capable  of  resisting  the  25-ton  gun  at  1,000  yards,  Austria  possesses 
one,  France  eight,  Italy  two,  and  Kussia  one.  Of  ships  protected  by 
armour  exceeding  15^  inches,  and  impenetrable  by  the  38-ton  gun  at 
1,000  yards,  PVance  has  two  and  Italy  two. 

It  is  imjiortant  to  observe  that  in  all  cases  in  proportion  to  the  General 
increased  thickness,  so  the  area  protected  is  reduced.     The  unpro-  Sa'to  anna! 
tected  surface  of  the  most  heavily  armoured  ships  is  so  large  that  ™®"'* 
when  riddled  through   and  through  even  by  the  lightest  projectiles, 
they  would  probably  be  hors  de  coiribat.     The  admission  of  water 
into  a  few  compartments  would  alter  the  trim,  and  leave  the  large 
and  unhandy  ships  an  easy  prey  to  the  rams  and  torj)edo  boats.  The 
inference  would  therefore  be  that  for  the  practical  purposes  of  war 
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the  first-class  shijis  need  not  \xi  anned  with  a  heavier  weapon  than 
the  iniprovtjtl  43-ton  gun. 

Every  luittle-sliip  should  carry  one  or  two  guns  which  will  pene- 
trattj  the  thickest  armour,  hut  their  armament  should  include  in 
larger  proportion  than  heretof<i»re  guns  of  a  lighter  calibre,  capable  of 
keeping  uj)  an  incessant  and  destructive  fire  against  the  thinly-plated 
ships  and  the  large  area  of  unprotected  side  of  the  most  heavily 
armoured  vessels. 

The  fire  of  a  single  monster  gun  is  more  effective  than  a  concen- 
trated hroiidside.  It  is  more  easy  to  protect  by  armour  one  guUj  or 
few  guns,  than  many  guns.  But  there  may  be  great  advantages  in 
smaller  guns,  that  can  be  more  quickly  loaded.  When  the  first  shot 
misses  its  aim,  all  must  dei>end  on  the  rapidity  with  which  the 
second  shot  can  be  delivered. 

If  foreign  Powers  determine  on  arming  their  ships  with  monster 
guns,  we  must  answer  them ;  but  we  may  meet  the  eflForts  of  our 
maritime  rivals  by  dividing  our  heaviest  guns  among  a  greater  num- 
ber of  ships,  and  combining  with  one  or  two  guns  of  the  heaviest 
calibre  an  armament  of  guns  of  the  lighter  natures. 

pari-  Passing  from  the  guns  to  the  system  of  mounting,  we  have  to 

dHide  decide  between  the  relative  advantages  afforded  by  the  turret  and 
""^  the  brojidside.  When  it  is  desired  to  carry  heavy  guns  in  a  ship  of 
small  tonnage,  the  armament  must  be  placed  on  a  revolving  platform 
amidships.  On  the  other  hand,  in  the  case  of  masted  vessels  it 
becomes  impossible  to  carry  all  the  armament  in  turrets,  without 
sacrificing  the  principal  advantage  of  the  system, — the  large  range  of 
horizontal  command. 

A  mixed  armament  can  only  be  carried  in  a  ship  in  which  the 
broadside  and  the  turret  Jire  combined.  By  those  who  believe  that 
the  mancjpuvres  of  ships  in  a  general  engagement  will  be  carried  on 
chiefly  with  the  view  to  the  use  of  the  ram,  it  has  been  contended 
that  the  armament  should  be  concentrated  in  the  bow.  The  greater 
effectiveness  of  broadside  fire,  when  a  fair  opportunity  arises  for  the 
^Jooper  use  of  the  guns,  was  clearly  shown  by  Sir  Cooper  Key,  in  a  speech  at 
n.  the  United  Service  Institution.  His  views  are  given  in  the  following 
extract : — 

*  I  am  decidedly  an  advocate  for  the  use  of  broadside  armament. 
In  the  first  phice  the  more  guns  you  can  bring  to  bear,  the  better ; 
but  also  the  great  disadvantage  of  end-on  fire  is  this — you  must  be 
in  rapid  motion.  You  are  changing  yoiu*  distances  constantly,  and 
so  is  your  antagonist.  You  have  no  certainty  of  what  your  accurate 
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distance  is ;  and  I  am  therefore  satisfied  that  when  you  are  approach- 
ing an  enemy  end-on,  your  fire  will  be  thrown  away ;  whereas,  when 
you  can  bring  your  broadside  to  bear,  your  own  distance  is  not  alter- 
ing, and  you  can  judge  your  distance  with  far  more  certainty  than 
you  can  whilst  approaching  end-on,  besides  being  able  to  bring  the 
greater  power  of  your  ship  to  bear  on  the  enemy.  But  although  I 
strongly  advocate  bringing  your  broadside  to  bear  whenever  it  is 
practicable,  yet  I  should  not  recommend  a  ship  being  armed  only  on 
the  broadside.  It  may  happen  that  your  steering  power  or  your 
motive  power  becomes  disabled,  and  then  you  must  resort  to  bow  or 
stem  fire.  There  are  also  occasions  in  narrow  waters  in  rivers — or 
the  vicinity  of  shoals,  and  with  your  ship  placed  in  various  positions 
when  bow  and  stem  fire  is  of  great  importance :  therefore,  I  should 
never  think  of  advocating  the  arming  of  ships  so  that  they  could  not 
fire  in  every  direction  round  the  horizon ;  that  is,  having  one  or  two 
guns  bearing  on  every  point  of  the  compass.' 

The  diflBculty  of  bringing  the  bow  guns  into  action  to  support  j  ^™*'^  . 
the  attack  with  the  ram  was  strongly  insisted  on  by  Admiral  Jurien  Gravifere. 
de  la  Grravi^re  :  '  As  an  enemy  advances,  an  armoured  vessel  cannot 
do  better  than  impose  silence  on  her  artillery.  The  advantage  to  be 
gained  by  a  discharge  rendered  uncertain  by  the  rapidity  with  which 
the  distance  varies,  cannot  compensate  for  the  disadvantage  of  the 
cloud  of  smoke  which  would  envelope  the  ship  at  the  all-imix)rtant 
moment  when  her  safety  dei)ends  on  the  precision  with  which  she  is 
handled.' 

In  the  '  Alexandra '  the  broadside  has  been  brought  to  a  hitherto  "Yh'm  s** 
unknown  perfection.  The  facilities,  which  the  broadside  affords  for  *  Aiexan- 
multiplying  guns  of  the  more  moderate  calibres,  seem  to  point  to  a 
combination  of  the  turret  with  the  broadside,  as  presenting  the  best 
solution  of  the  shipbuilding  problem  at  the  present  time.  In  ships 
of  moderate  dimensions  we  must  be  satisfied  with  a  central  battery 
surmounted  by  a  barbette  tower  carrying  one  heavy  gun  ;  or  the 
tower  may  be  placed,  as  in  the  '  Sachsen,'  on  the  upper  deck,  level 
with,  but  forward  of,  the  battery.  The  French  have  never  adopted 
the  enclosed  and  armoured  turret,  and  have  preferred  to  mount 
their  guns  in  fixed  towers  en  barbette.  For  the  heavier  guns,  the 
turret  system  is  indispensable.  Its  advantages  were  well  described 
by  Admiral  Touchard  in  his  pamphlet.  La  Question  du  Decuirasse-  Admiral 
ment.  The  weight  of  the  projectile  is  of  no  value,  if  it  fails  to  hit 
the  mark.  In  a  120-gun  ship,  if  one  shot  missed  it  was  nothing. 
In  the  case  of  the  armoured  ship  to  lose  one  out  of  eight  or  ten  shots 
is  a  serious  question.    Every  great  gun  should  have  an  extended  range 
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of  fire  which  can  b«*  swept  freely  and  rapidly.  The  captain  of  the  gun 
must  be  able  to  ket»p  his  eye  constantly  on  the  object,  in  order  to 
luiike  use  of  a  favourable  moment  for  firing.  Is  it  possible  to  accom- 
plish this  with  guns  mounted  on  the  broadside,  and  when  the  object 
can  (July  ha  seen  through  a  narn)w  port-hole,  obscured  with  smoke 
and  almost  hlocHjiMi  up  by  the  muzzle  of  the  gun  ? ' 

A<lmirdl  Touchard  pn»fers,  as  the  best  type  for  an  ocean-going 
fighting  ship,  an  armoured  vessel,  with  the  heavy  guns  mounted 
en  hnrh^tte^  on  centnil  pivots,  in  a  single  line  along  the  centre  of  the 
ship.  The  advantages  of  this  armament  are,  that  the  gun  can  be 
directed  to  any  iM)int  of  the  horizon,  and  that  in  the  decisive 
moment,  when  vessels  are  charging  past  one  another,  all  the  guns 
can  1m»  directed  uiK)n  the  enemy,  while  in  the  central  battery  ship 
only  half  the  guns  can  be  brought  into  action.  The  armament 
of  the  combined  Ixirbt'ttc  and  battery  ships  now  building  in  France 
is  disposed  in  conformity  with  the  recommendations  of  Admiral 
Touchard. 
N*.  The  offictTs  of  th(?  United  States  Xavy  are  unanimous  in  favour 

of  the  Monitor  type  for  the  heavy  guns  required  in  a  bombardment ; 
they  are  not.  prepared,  however,  to  depend  solely  on  turret  ships,  but 
rather  to  regard  th(Mn  as  cojidjutors  in  the  fight,  to  put  in  the  occa- 
sional heavy  blows  in  combination  with  the  more  rapid  fire  of  the 
lighter  guns  of  the  broadside  vessels. 

The  necessity  for  a  high  freeboard  constitutes  another  argument 
for  the  broa<lside.  A  turret  ship  may  be  safe,  but  is  neither  pleasant 
nor  wholesome  to  live  in  at  sea.  The  *  Thunderer'  has  the  reputa- 
tion of  being  wonderfully  handy  and  buoyant,  but  when  battened 
down  the  crew  si'ffer  serious  discomfort  from  the  darkness  and  the 
heat. 
mpioH  Kxamples  of  the  combination  of  the  turret  with  the  battery  are 

itionof  very  numerous  among  the  later  constructions  of  foreign  navies.  The 
d«il!e  ^^^^  ^f  armoured  ships  of  this  type  includes  the  Danish  ship  *  Helgo- 
iiments.  i^md,'  5,347  tons,  armed  with  one  30-c/m  and  four  26-c/m  Krupp 
guns,  and  the  German  corvettes  of  the  'Sachsen'  1yi>e,  five  in 
number,  of  7,400  tons  displacement,  and  armed  with  six  26-c/m 
Krupp  guns.*  The  French  navy  is  j)articularly  strong  in  the  class 
in  (piostion.  The  list  comprises  the  three  sister-ships,  *  Ocean,' 
*  Marengo,'  and  '  Suffren,'  of  7,749  tons  di8i)lacement,  armed  with 
four  27-c/m  gims  in  the  casemated  hittery,  four  24-c/m  guns  in 


»  Krupp  3()  c/m  =  1 2    inch  86 J  toiw. 
„     26  c/m -10-5    „    22      „ 
Freuch34c/m»ia^     ,,    47^    ,, 


French  27  c/m  - 10-3  inch  206  tons. 
„     24o,m»  0-4    „    14-2    „ 
,,     14  c/m  ■=  d'4    y,    52  cwtti. 
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towers  at  the  angles  of  the  battery,  and  six  12-c/m  guns  on  the  upper 
deck.  The  '  Eiehelieu,' '  Colbert,' '  Friedland,'  and  '  Trident,'  are  of 
8,791  tons  displacement.  They  are  armed  with  four  27-c/m  guns  in 
the  casemate  battery,  foiu*  24-c/m  guns  in  four  barbette  towers  over 
the  angles  of  the  battery,  one  24-c/m  gun  under  the  forecastle,  and 
ten  12-c/m  guns  on  the  upper  deck.  The  *  Friedland,'  with  a  dis- 
placement of  8,916  tons,  carries  an  armament  of  six  27-c/m  guns  in 
the  casemate,  and  two  guns  of  the  same  calibre  in  elliptic  half- 
towers,  and  eight  14-c/m  guns  on  the  upper  deck.  The  *  Redoubt- 
able,' of  8,854  tons  displacement,  carries  an  armament  of  four  27-c/m 
guns  in  a  casemate,  two  guns  of  the  same  calibre  in  barbette  turrets, 
another  under  the  forecastle,  and  a  fourth  under  the  poop,  and  six 
14-c/m  guns  on  the  upper  deck.  The  *  Devastation '  and  *Fou- 
droyant,'  of  9,639  tons,  carry  an  armament  of  four  34-c/m  guns  in 
a  casemate,  two  27-c/m  guns  in  half-turrets,  and  six  14-c/m  guns 
on  the  upper  deck.  The  *  Duperre,'  of  10,486  tons,  carries  an  arma- 
ment of  four  34-c/m  guns  in  tun*ets,  and  fourteen  14-c/m  guns  in 
an  unarmoured  battery.  The  *  Amiral  Baudin '  and  *  Formidable,' 
of  11,441  tons,  carry  three  100-ton  guns  in  turrets,  and  twelve 
14-c/m  guns  in  the  unarmoured  battery.  In  the  numerous  second- 
class  ironclads  of  the  ^  Alma '  class  we  find  the  turret  and  broadside 
systems  similarly  combined.  It  is  the  same  with  the  large  second- 
class  ships  of  the  *  Victorieuse '  type.  The  latest  type  of  second- 
class  ironclads  in  the  French  navy  consists  of  the  *  Duguesclin,' 
*  Vauban,'  *  Bayard,'  and  *  Turenne,'  of  5,869  tons.  They  carry  an 
armament  of  four  24-c/m  guns  in  barbette  towers,  one  19-c/m  gun 
in  the  forecastle,  and  six  14-c/m  guns  in  the  battery. 

In  the  Bussian  navy  the  *  Minin,'  of  5,855  tons,  carries  four  8-inch 
guns  in  half-turrets,  and  twelve  6-inch  guns  on  the  broadside.  The 
mixed  broadside  and  turret  type  is  represented  in  the  Turkish  fleet 
by  the  *  Assar-I-Tefvik,'  of  5,687  tons,  carrying  two  1 2^ton  Arm- 
strongs in  barbette  towers  on  the  upper  deck,  and  six  guns  of  the 
same  calibre  on  the  broadside  in  the  main-deck  casemated  battery. 

The   opinions   and   the   facts   which   have  here   been    brought  General 
together  seem  to  point  distinctly  to  the  conclusion,   that  as  the  2°o°*'^° 
armament  of  a  battle-ship  should  be  of  a  mixed  character,  so  in  the  ^y«^^  ^ 

*  ,  mounting. 

methods  of  mounting  the  guns  a  certain  compromise  should  be 
effected  by  combining  the  turret  for  the  heavy  guns  with  the  broad- 
side system  for  the  moderate  calibres.  The  turret  should  be  placed 
either  forward  of  or  above  the  central  battery,  so  as  to  secure  for  the 
heaviest  guns  the  utmost  range  of  fire  both  vertically  and  hori- 
zontally. 

VOL.  m.  D 
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MMtin»;«f  We  pHvei'd  ill  the  next  phice  to  con!«ider  the  arguments  for  and 

af^ainst  niiistin^  in  armoureii  shipH.  The  combination  of  the  turret 
with  the  broadside  is  a  tyi>c  which  admits  of  masting,  but  it  is 
imi>os8ihle  that  an  ironel:id,  having  the  large  displacement  of  the 
more  recent  vessel,  csm  be  sufficiently  masted  to  cruise  under  canvas, 
without  sutTering  in  some  nuiterial  |K>infs  in  efficiency  for  war 
service. 
Hir  FMwarci  The  n»siilts  of  the  effort  to  combine  sail  power  with  steam  in  the 
trai>t.4  from  earlier  ironelads  of  more  modenite  dimensions  were  not  unsuccessful. 
dadShiM,  S*r  Kdwjinl  Kee<l,  in  his  volume  on  Our  Ironclad  Shipa,  gives  a 
genonil  summary  of  the  re^wrts  receive<l  at  the  Admiralty  from  the 
officers  in  command  : — 
Sir  Svdiicy  *  In  t\w  Ut^jKirt  of  Kear-Adminil  Sir  Sydney  Dacres,  for  ]  864, 
quoted V  ^^  ^^^^  ^^^  following  st4itements.  During  the  passage  from  Lisbon 
snjciward  ^^  Portland,  tlie  sjiiling  of  the  *  Warrior'  and  *  Black  Prince'  was 
good,  enabling  them  to  keep  comi>any  with  the  *  Edgar'  (screw  line- 
of-liattle  ship)  under  sail  only.  Oij)tain  (now  Admiral)  Hornby,  of 
the  latter  vessel,  observes  that,  though  under  sail,  the  *  Edgar'  "has 
genemlly  an  advantage  ;  in  a  head  sea,  as  well  as  in  steaming,  the 
finer  bows  and  long  floors  of  the  iron  ships  give  them  a  great 
8u^>eriority."  In  his  remarks  on  the  qualities  of  the  ironclads  (see 
page  8  of  the  Parliamentary  Return),  Admiral  Dacres  says  of  the 
"  Warrior  "  and  "  Black  Prince  "  that,  "  e»ven  as  at  present  rigged, 
their  sailing  qualities  on  a  wind  on  long  stretches  make  them  equal 
to  keeping  pice  with  vessels  of  the  old  class,"  and  then  adds,  "the 
great  drawback  to  the  many  excellencies  of  this  class  is,  that  their 
extreme  length  interferes  with  thc^ir  handiness  in  many  most  im- 
portimt  points."  Among  other  jjoints  in  which  this  unhandiness  was 
felt,  he  mentions  wearing  and  staying  under  sail,  and  the  rounding-to 
of  the  ships  when  scudding.  These  drawbacks  were,  of  course, 
incidental  to  the  great  length,  Jind  not  to  the  armour-plating  of  the 
ships.  In  the  course  of  his  further  observations  he  states  that  the 
"  Defence "  (a  short  ship)  "  is  as  handy  in  wearing  and  stays  as 
anyone  could  desire ;"  and  that  the  "  Prince  Consort "  and  "  Royal 
Oak''  (two  of  the  short  converted  ships  of  the  "  Caledonia  "  class) 
"  are  handy,  though  slow  under  sail."  Admiral  Yelverton  (in  hia 
Report  for  18(56)  says,  with  respect  to  the  sailing  i)ower8  of  the 
ironclads:  "On  both  these  occasions  I  was  able  to  judge  of  the 
performance  of  the  squadron,  blowing  hard  and  with  a  heavy  sea,  and 
have  no  hesitation  in  saying  that,  under  all  the  ordinary  circuni- 
st^mces  of  bad  weather  in  the  Atlantic,  I  see  no  reason  to  apprehend 
that  the  shii^  of  this  squadron  would  make  worse  weather  of  it  than 
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any  of  our  line-of-battle  ships."     He  excepts  two  vessels  from  this 
statement,  the  "  Hector,"  which  has  always  proved  an  inferior  sea- 
boat,  and  the  turret-ship  "  Wivem."     In  his  remarks  on  the  indi- 
vidual merits  and  deficiencies  of  the  ships,  the  Admiral  states  that 
the  "  Achilles  "  is  "  a  safe  and  good  sea-boat,"  although,  "  from  her 
great  length,  most  difficult  to  handle ; "  that  the  "  Bellerophon  "  "  is 
weatherly  both  in  light  and  strong  winds,"  although,  as  he  supposes, 
the  very  large  area  of  the  balanced  rudder  tends  "  to  stop  the  ship's 
way  too  suddenly  under  sail,"  and  often  causes  her  to  miss  stays ; 
that   the  « Lord   Clyde,"  « Ocean,"  and   "  Caledonia,"  though    not 
equal  to  the  old  line-of-battle  ships  as  regards  their  sailing  capa- 
bilities,  are   most   efficient    ships  of   war;    that    the    "Pallas,"    a 
comparatively  small  ship,  "  on  all  occasions  of  sailing,  whether  on  a 
wind  or  going  free,  proved  herself  far  superior  to  the  rest  of  the 
squadron  ; "  adding,  "  I  may  safely  class  her,  in  point  of  sailing,  with 
some  of  our  good   36-gun   frigates  of  other  days;"  and  that  the 
"  Besearch  "  "  sails  well  at  all  times  both    when   closehauled   and 
going    free."      In    Eear-Admiral    Warden's    Eeport    to     Admiral  Rear- 
Yelverton  on  the  behaviour  of  the  ships   during  the  same  cruise,  warden! 
we  find  them  placed  in  the  following  order  of  precedence  as  regards 
performance    under    sail: — "Pallas,"   "  Eesearch,"  "Bellerophon," 
"  Ocean,"   "  Hector,"  «  Achilles,"  «  Lord  Clyde,"  and  "  Caledonia." 
Admiral  Warden  adds — "  With  regard  to  the  quantity  of  sail-power 
carried  by  the  several  ships,  I  should  say  that  generally  it  is  quite 
sufficient ;  I  do  not  think  it  ought  to  be  less,  considering  the  various 
duties  they  may  be  called  upon  to  perform ;  nor  do  I  consider  that  it 
could  be  increased  with  advantage,  or  without  incurring  the  risk  of 
impairing  their  efficiency  under  steam.      It  is  quite  sufficient  for  all 
general  purposes,  for  assisting  them  to  make  long  jmssages  to  distant 
stations,  for  the  purpose  of  economising  fuel  on  general  service,  as 
has  been  exemplified  during  the  last  month."     Admiral  Yelverton's 
report  confirms  the  accuracy  of  these  remarks ;   but  both  officers 
agree  in  the  opinion   that,  if  the   fleet   were   required  to  perform 
evolutions  under  sail,  all  the  ships  would  need  steam-power  to  ensure 
a  certain  and  prompt  performance   of   them.      Admiral  Yelverton  Admiral 
further  states,  however,  that,  "  as  they  are   now  rigged,  they  are 
able  to  keep  their  positions  in  any  assigned  latitude  and  longitude, 
tacking,  and  even    wearing,  with  little  doubt,  provided  there  be 
plenty  of  sea-room,  and  that  they  are  not  in  line,  nor  called  on  to 
perform  any  manoeuvres  or  evolutions  of  a  fleet." 

*  I  cannot  recommend  that  larger  masts  and  yards  be  placed  in 
the  "  C^edonia  "  and  "  Ocean  "  class,  or  indeed  in  any  of  the  ships 
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of  thirt  .s(]u:idron,  for  most  aHHuredly  their  steaming  qualities  would 
diminish  in  ])ro|M>rtion,  and  steam,  which  is  their  principal  power, 
wouhl  he  sacrificed  t4)  a  doubtful  issue  as  regards  sailing. 

*  Whatever  our  predilections  maybe  in  &vour  of  sailiDg^ships,  we 
must  not  forget  the  si>eci(ic  and  warlike  purpose  for  which  these 
vessels  were  built,  not  for  circumnavigation,  most  assuredly,  but  for 
contending,  on  fairly  equal  terms,  with  the  similar  construction  of 
our  neighbours,  such  as  the  ironclads  of  France  and  Italy,  of  which  I 
have  R<*en  a  great  deal  during  the  last  three  years  in  the  Medi- 
terninean. 

*  It  is  not  fair  to  ex^x^ct  an  ironclad  to  be  as  good  a  cruiser  as  an 
ordinary  ship,  but  if  she  can  keep  her  position  under  sail  off  an 
enemy's  i)ort,  without  having  recourse  to  steam,  and  make  the  best 
of  such  weather  as  she  will  there  find  ;  if  her  powers  of  offence  and 
defence  in  action  are  equal  with  what  she  will  meet  with  on  the  high 
seas,  and  she  carries  a  subsUmtial  annament,  well  mounted,  and  well 
out  of  water,  all  that  could  reasonably  be  expected  of  her  as  a  cruiser 
is  gained,  and  we  must  be  content  with  a  good  steamer  and  a  stout 
fighting  ship,  to  tlie  exclusion  of  a  fast-sailing  one. 

'  These  facts  will  serve  to  show  the  reader  that  our  ironclads, 
whatever  their  imperfections  as  sailing  ships,  are  not  deficient  in  sail- 
ing ix>wer8  as  far  as  they  are  requisite  in  sea-going  cruisers  possessing 
steam  power  also.  The  caiiability  of  these  ships  to  undertake  the 
most  distant  voyages  cannot,  however,  be  better  illustrated  than  by 
a  brief  reference  to  the  jK^rformances  of  one  or  two  of  them,  and 
those  not  by  any  means  the  best  sea-boats  of  the  armoured  fleet. 
I>ord  Henry  I^ennox,  in  one  of  his  speeches  on  the  Navy  Estimates  in 
1868,  referred  to  a  voyage  made  by  the  convei-ted  ironclad  "  Ocean  " 
from  the  Mediterranean  to  Ritavia.  In  the  course  of  this  voyage  the 
ship  encountered  very  severe  weather,  esi)ecially  after  passing  the 
meridian  of  the  Cape  of  Good  Hope  on  the  way  to  St.  Paul's  Island 
in  mid-ocean.  Some  idea  of  the  violence  of  this  storm  may  be 
obtjiined  from  the  fact  that  every  boat  at  the  davits  was  stove. 
One  of  the  officers,  writing  on  this  subject,  observed — **  No  wooden 
ship  could  have  gone  through  it  better,  and  a  good  many  worse." 
He  also  stated  that  "  under  sail  alone  we  have  gone  12  knots,"  and 
that  the  runs  made  per  day  varied  from  195  to  243  knots,  the  latter 
giving  an  average  speed  of  more  than  10  knots  per  hour.  If  any 
additional  proof  were  required  of  the  capability  of  our  ironclads  to 
I)roceed  to  any  part  of  the  world,  the  voyage  of  the  "  Zealous  "  to 
Vancouver's  Island  might  be  mentioned,  as  she  also  encountered 
heavy  weather  and  behaved  admirably.' 
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The  performances  of  the  *  Zealous '  were  referred  to  in  the  dis-  H.M.S. 
cussion   on   the   <  Naval   Essays  of    1878 '   at  the   United  Service 
Institution,  where  it  was  stated  by  Captain  Curtis  that,  during  her 
last  commission  in  the  Pacific,  she  had  covered  30,000  miles  with 
1,600  tons  of  coal. 

As  another  example  of  the  successful  combination  of  sail  HJf.s. 
with  steam,  I  may  refer  to  the  *  Monarch,'  of  which  Sir  E.  Reed  ^*°*'*^  * 
spoke  in  terms  of  satisfaction  in  a  lecture  at  the  Society  of  Arts, 
on  the  modifications  in  the  naval  architecture  of  the  last  twenty 
years,  as  having  performed  the  voyage  to  America  and  back  with- 
out the  slightest  difficulty  with  regard  to  fuel,  using  sails  as  an 
auxiliary. 

As  the  tonnage  of  the  ships  has  been  increased,  and  the  dead 
weight  of  armour  piled  up  on  the  sides  of  ships  has  become  more 
ponderous,  the  sail  power  has  necessarily  become  less  eflFective.  The 
opinion  of  the  Committee  on  Designs  is  recorded  in  the  following 
passage : — 

^  It  is  with  much  reluctance  that  a  majority  of  our  number  have  Committee 
arrived  at  an  opinion  adverse  to  the  full  rig  for  ironclad  ships.  We 
all  view  with  regret  what  presents  itself  to  the  minds  of  most  of 
us  as  the  inevitable  failure  of  the  attempt  to  unite  in  one  ship  a  very 
high  degree  of  offensive  and  defensive  power  with  real  efficiency 
under  sail.  We  find  ourselves  compelled  to  regard  the  attainment  of 
this  very  desirable  object  as  an  insoluble  problem.  Our  transmarine 
possessions  will  be  more  efficiently  protected  by  the  establishment, 
where  requisite,  of  centres  of  naval  power,  from  which  vessels  of  the 
"  Devastation  "  class  may  operate,  than  by  relying  upon  cruising  ships 
of  such  limited  fighting  power  as  the  "  Monarch." ' 

This  opinion,  expressed  by  the  Committee  on  Designs,  is  strongly  Admiral 
confirmed  by  Admiral  Touchard,  in  his  pamphlet  entitled  Encore  ^^^^  • 
la  Question  du  DScuirasseme^U :  *  Before  coming  to  any  decision  in 
reference  to  a  ship-building  policy,  it  is  necessary  to  define  the  aims 
and  objects  which  we  should  seek  to  attain  in  the  warlike  operations 
to  be  undertaken:  Supremacy  at  sea  must  depend  on  the  result  of 
engagements  fought  chiefly  in  European  seas.  So  much  is  certain* 
In  a  theatre  of  action  thus  confined,  and  with  a  view  to  a.  definite 
operation  of  war — an  operation  limited  in  range,  both  of  space  and  of 
time,  and  carried  on  within  reach  of  anchorages  and  supplies,  the 
English  "  Inflexible  "  or  any  other  ship  of  that  type  and  that  strength 
will  be  destined  to  play  a  preponderating  part.  For  operations  of 
the  character  indicated,  a  ship  of  the  "  Devastation  "  type  is  the  most 
powerful  battle-ship,  the  only  one  which  combines  the  maximum  of 
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offensive  and  defensive  power ;  and  this  type  must  be  included  in 
the  programme  of  construction  of  our  navy.* 
Coiumnn-  In  onhT  to  show  how  generally  the  opinions  already  quoted  are 

U.N.   '    *    entertained,  the  following   {xissage   is  taken  from  the  Naval  Prize 
Essiiv,  1>V  (onujiimder  Haves,  U.N.: — 

'In  the  opinion  of  many  naval  officers,  full-rigged  ships — how- 
ever valua])lt*  in  |>eace-time  for  the  purpose  of  keeping  up  the  nerve 
and  activity  of  tlie  seamen — will,  in  time  of  war,  find  their  sail-power 
a  fertilt?  cause  of  disaster.' 
Sir  Thrmas         Sir  Tlioinas  Symonds,  K.O.B.,  in  a  letter  to  the  First  Lord  of 
k.c.B.         the  Admiralty,  dated  Torquay,  June   1,  1874,  and  afterwards  pub- 
lished in  the  newsi)apers,  writes,  with  reference  to  the  *  Vanguard,' 
'  ...  to  carry  large  masts,  the  greatest  enemy  of  all  on  board/ 
'  Niching  can  well  crii)i)le  a  shij)  more  than  a  foul  screw. 
^  Falling   spars,  blocks,  &c.,  would  cause   many  casualties,  and 
would  also  impede  the  working  of  the   upper-deck   guns.     Large 
masts  and  sails  retard  an  ironclad  when  steaming  head  to  wind,  more 
than  they  would  help  her  sailing  with  a  fair  one.  '  * 

*  If  the  heavy  masts  were  removed,  ballast  would  be  unnecessary, 
the  draught  of  water  would  be  lightened,  and  the  sail  and  store 
rooms  might  be  utilised  for  stowing  coal  or  torpedoes. 

'  It  may  be  safely  asserted  that  no  other  nation  holds  such 
adminiblc  positions  throughout  the  world  for  coaling  depots  as  Great 
Britain ;  this  will  give  her  an  overwhelming  advantage  in  maritime 
warfare,  provided  only  she  takes  care  to  make  them  secure  and  keeps 
them  well  sui)plied. 

*  As  long,  therefore,  as  we  hold  these  depots,  sail  power  may  be 
dispensed  with  to  a  very  great  extent,  except  on  some  stations  where 
the  coaling  stations  are  few  and  far  between,  as  in  the  Pacific  and 
South  Atlantic.  The  advantage  of  hydraulic  propulsion  for  those 
cruisers  obliged  to  carry  sail  is  obvious. 

*  Cruis(;r8  with  sail  power  should  be  thoroughly  efficient  under 
sail  alone.  Sailing  trials  would  be  necessary  to  prove  them  so ;  they 
should  have  a  light  spar  deck  to  protect  their  guns  from  falling  gear; 
they  would  require  a  smart  ship's  company  to  make  the  most  of  the 
sails,  and  to  prepare  the  ship  quickly  for  action,  with  spare  hands  for 
prize  cr(»ws. 

'  North  of  the  trade  winds  in  the  Atlantic  neither  ironclads  nor 
cruisers  should  be  masted  for  sailing. 

*  The  Singapore  division  of  the  China  station,  for  instance,  would 
not  require  sail  power,  neither  would  the  vessels  permanently 
attached  to  the  depots,  as  their  radius  of  operation  is  limited.' 
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Belief  in  the  merely  partial  value  of  sails,  as  an  auxiliary  to  the  Reports  of 
steam  power  in  large  ironclads,  is  amply  confirmed  by  the  separate  i870. 
reports  of  the  officers  commanding  the  ships  composing  the  squadron 
which  had  cruised  with  the  Admiralty  flag  in  1870.     Captain  May  Capuin 
reports  of  the  *  Northumberland ': —  ' 

*  In  the  bad  weather  lately  experienced  the  "  Northumberland  *' 
proved  herself  an  admirable  sea-boat;  she  laboured  less  than  any 
wooden  frigate  to  which  I  have  ever  belonged,  and  did  not  strain  in 
the  least.  The  vessel  certainly  shipped  the  top  of  one  sea  when 
lying  broadside  on  to  the  swell,  but  I  attribute  this  mishap  to  her 
being  in  that  position.  In  my  opinion,  this  vessel,  when  caught  in  a 
heavy  gale,  should  if  possible  get  up  steam  at  a  slow  speed ;  the 
square  sails  should  then  be  furled,  the  after  trysail  set,  and  the  ship's 
head  placed  with  the  sea  three  points  on  the  bow.  In  that  position 
I  consider  she  would  encounter  the  heaviest  sea  with  comparative 
impunity.' 

The  Earl  of   Clanwilliam  made  a  very  similar  rei)ort  respecting  Admiral 
the  J  Hercules.'  Qan-" 

*  I  have  the  honour  to  report  that  Her  Majesty's  ship  "  Hercules  "  ^**^»»™' 
displayed  very  good  qualities  during  the  late  heavy  gale  off  Cape 
Finisterre ;  she  was  very  steady ;  the  heaviest  lurch  was  from  12**  to 

13**  with  a  fierce  gale  and  a  very  heavy  sea,  both  on  the  beam.  One 
sea  was  shipped  on  the  quarter-deck,  but  I  attribute  that  to  my  not 
having  sufficient  canvas  on  the  ship  at  the  time.  But  I  regret  to  say 
she  is  a  most  difficult  ship  to  steer  under  all  circumstances,  from  the 
large  weather  helm  she  carries,  without  a  speed  of  four  to  five  knots, 
more  especially  running  before  the  wind.  When  the  gale  com- 
menced she  steered  so  wildly  and  broached-to  so  often,  that  I  gave 
up  the  idea  of  running  out  the  gale  and  hove-to  with  fore  and  main 
trysails  and  fore  staysail,  using  steam  with  about  twenty  revolutions. 
I  believe  the  battery  guns  could  have  been  worked  and  the  ship  taken 
into  action  at  any  time  during  the  gale,  using  steam  with  full  power.' 

As  a  resource  in  a  naval  engagement,  the  use  of  sails  must  be  Sails  use- 
absolutely  dismissed  from  view.     The  following  authorities  may  be  action, 
quoted  in  support  of  this  assertion. 

Sir  Sydney  Dacres :  *  No  turret  ship  ought  to  have  a  mast.    Iron-  Sir  Sydney 
clad  ships  cannot  sail.' 

Sir  George  Wellesley:  *In  case  of  a  war  I  should  at  once  take  yj?'Jj^'''f 
out  the  masts ;  but  until  that  happens,  by  having  the  sailing  power  we 
are  teaching  the  men  to  be  sailors,  keeping  them  healthy,  and  making 
them  handy  at  sea.     In  case  of  a  squadron  lying-to,  they  would 
really  be  better  without  sail.' 
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M.  Dirtl^re,  in  Iai  Marine  CuiroMif^  says: — 

^  Mais  ces  reman|iie8  8*appliq!ient  uniquement  &  la  navigation : 
{Mur  le  er»inbfit,  les  conditions  sont  toutes  diffiSrentes.  II  &ut 
neivssjiireinent  mliiire  1«*  fardage  de  la  mature  au  strict  indis- 
l>ensiible ;  il  est  urgent  d'obvier  aux  graves  dangers  que  la  chute  de 
cette  mature  |>eut  entniiner  iiendant  le  combat.  Lore  du  depart  de 
Tesciidre  de  la  B;iltique,  les  na vires  cuirasses  avaient  laiss^  k 
Cherlx>urg  les  mats  et  vergues  de  i>erroquet,  tons  les  bouts-dehors, 
les  voiles  et  le  greement  corresjwndant,  et  cependant  Fencombre- 
ment  (les  ])onts,  au  branle-bsis  de  combat,  6tait  encore  considerable. 
Peut-etre  serait-il  necessaire  {lOur  les  cadres  de  se  d^banasser,  au 
moment  d'uiie  declaration  de  guerre,  de  tous  les  impefU/niienta  de  la 
mature:  dans  tous  les  cas,  }>our  le  combat,  il  est  indispensable  de 
dejmsser  completement  et  d'amener  sur  le  pont  les  mats  sup^rieurs 
et  toutes  lt»s  vergues.' 

The  same  author  remarks  in  La  Ouei^re  (VEscadre : — 

*  (iiumt  aux  ressources  que  Ton  pent  trouver  dans  la  voilure,  il  ne 
faut  jKis  songer  a  alourdir  ces  navires  d'lme  mature  exag^rSe,  qui, 
jxir  son  fardiige,  i)ourrdit  creer  des  embarras,  quelquefois  mSme  des 
dangers  iH*ndant  le  combjvt,  et  comme  il  est  im}K>ssible,  par  suite,  de 
leur  assurer  dt»s  qualites  de  voiliei-s,  il  faut  se  contenter  de  ce  qui 
est  strietement  neeessiiire  jiour  tenir  la  mer:  une  surface  de  voilure 
egale  a  quinze  ou  seize  fois  celle  du  maitre-couple  parait  sufBsante 
j>our  cela.' 

M.  Marchal,  in  his  work,  Lea  Navires  de  Ouerre  les  plus  rScentSj 
says : — 

*  Si  Taddition  d'une  voilure  reste  ce^^endant  un  avantage  ix)ur  le 
cuirasse  de  premier  rang  en  temps  de  i)aix,  cet  avantage  ne  se  fera 
gu^re  sentir  en  cjis  de  guerre.  La  mature  sera  alors  r^duite  a  sa  plus 
simple  expression,  mais  il  n'en  est  pas  moins  vrai  que  sa  presence  iait 
perdre  au  batiment  la  sup^riorite  de  puissance  offensive  que  con- 
f^rent  au  cuirass^  sans  mature  les  champs  de  tir  ^tendus  compatibles 
avee  la  suppression  des  mats  et  des  haubans.' 

In  the  discussion  on  the  Naval  Essays  of  1878,  Lieutenant 
Eardley  Wilmot,  himself  a  successful  essayist,  gave  the  views  of  the 
younger  officers  of  the  service,  when  he  said : — 

'As  regards  the  question  of  masts,  I  think  anybody  who  has  an 
opinion  in  favour  of  masts  for  a  purely  fighting  ship  will  see  the 
disadvantages  of  them  by  comparison  between  the  "  Neptune  "  and 
the  "Dreadnought."  They  are  both  lying  alongside  one  another, 
the  "  Neptune  "  a  masted  turret-ship,  and  the  "  Dreadnought "  a  ship 
similar  to  the  "  Thunderer."   In  the  "  Neptune  "  we  have  very  hea\7 
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masts  and  rigging,  which  would  circumscribe  the  fire  considerably  ; 
they  are  liable  to  jam  or  stop  the  turrets,  and  foul  the  screw  in  case 
of  being  shot  away,  to  say  nothing  of  being  less  economical  in  time 
of  peace  in  proceeding  from  one  place  to  another,  and  also  decreasing 
the  amount  of  coal  carried.  One  of  the  chief  advantages  of  mastless 
ships  like  the  "  Thunderer  "  and  "  Devastation,"  is  that  they  carry 
almost  four  times  as  much  coal  as  the  masted  ship  :  the  ^'  Devasta- 
tion" carries  1,700  tons,  while  the  "Hercules"  and  "Alexandra" 
can  only  carry  500  or  600  tons  as  the  outside  amount.  That,  I  think, 
is  a  very  important  thing,  and  when  we  were  in  Besika  Bay,  the 
"  Devastation  "  sometimes  had  to  supply  coal  to  other  ships.' 

As  an  auxiliary  to  the  steam  power  sails  will  always  be  of  value. 
The  objections  to  the  present  plan  of  rigging  were  stated,  and  an 
improvement,  which  would  appear  fully  to  deserve  a  trial,  was 
described  by  Captain  Golomb  in  the  Prize  Essays  of  1878,  and  in  his  Captain 
special  paper  *  On  Masting  and  Sails,'  read  at  the  United  Service  r.n" 
Institution  in  the  same  year.  On  the  latter  occasion  Captain  Colomb 
made  the  following  observations  showing  the  results  of  his  experiencfe 
and  investigations : — 

*  In  my  essay  on  the  Development  of  our  MaritiTne  Power,  I 
have  rested  the  propulsive  force  of  our  war  ships  almost  entirely  on 
their  coal  stowage,  and  on  the  means  at  oiu*  disposal  for  their 
replenishment  with  coal  in  our  own  depots.  I  have  proposed  that 
the  sail  power  of  our  war  ships  should  be  reduced  to  the  position  of 
a  true  auxiliary.  We  should,  I  have  assumed,  build  our  war  ships 
without  any  reference  to  sail  power ;  and,  after  the  design  is  com- 
pleted, we  should  then  furnish  them  with  such  a  rig  as  should  give 
them  the  least  possible  inconvenience  in  foul  winds,  and  the  greatest 
possible  assistance  in  fair  winds.'  He  went  on  to  say  that  he  had 
not  been  at  first  prepared  for  the  insignificant  results  which  the 
power  of  sail  exhibited  when  compared  to  engines,  and  quoted  the 
following  remarks  of  Captain  Fisher  in  1871: — 'Masts  and  sails  Captain 
should  be  done  away  with.  The  weight  and  room  they  now  repre-  rJj*'' 
sent  should  be  taken  by  coal.  No  better  proof  exists  of  the  wisdom 
(the  economy  and  efficiency)  of  doing  this  than  pointing  to  the 
example  of  all  the  new  ocean  steamers,  amongst  the  most  successful 
of  which  are  Mr.  Holt's.  These  steamers,  built  more  for  cargo  than 
speed,  make  the  passage  from  Liverpool  to  Singapore  in  forty-five 
days,  and  they  carry  ninety  days'  coal.  A  paper  might  be  written  to 
prove  the  actual  waste  of  coal  caused  by  masts  and  sails  in  squadron 
sailing,  due  to  the  frequent  stoppages  and  alterations  in  speed  ;  and 
it  may  almost  be  asserted,  as  a  general  rule,  that  the  cost  of  refitting 
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exceeds  the  value  of  the  coals  which  would  have  been  used  in  the 
in       year's  cruise,  had  steam  alone  been  used.'    Captain  Colomb   then 
'       proceeded  to  give  an  analysis  of  the  results  of  steam  and  sail  power 
iitfiii    during  a  two  years'  cruise  in  an  ironclad,  ending  October  28,  1876. 
^        He  showed  that  during  that  time  not  more  than  seven  per  cent. 
couhl  bt^  put  down  as  the  gross  sjiving  of  the  coal  due  to  the  use  of 
Siiils.     He  calculated  that  the  weight  of  masts,  sails,  and  Tigging^ 
equal  to  520  tons,  or  more  than  half  the  weight  of  the  armour,  had 
led  to  the  consumption  of  1,301  tons  of  coal,  while  the  coal  saved  by 
the  use  of  8<|uare  sails  had  been  but  453  tons.     The  net  loss  of  coal 
owing  to  the  sails  had  therefore  been  848  tons.      If  to  this  were 
added  some   four  per  cent,   for  the  resistance  of  the   spars  when 
steaming  head  to  wind,  it  would  bring  the  amount  of  coal  to  1,000 
tons,  equivalent  at  an  average  foreign  price  to  a  loss  in  money  of 
about  1,150/.  i>er  annum.     Turning  from  the  usual  peace  duties  of  a 
man-of-war  to  the  operations  of  war.  Captain  Colomb  remarks  : — *  As 
to  the  inconvenience  of  full  rig  to  a  fighting  ship  in  action,  opinions 
will  no  doubt  differ.     We  hapjien  to  have  an  instance  before  us,  by 
way  of  experiment,  which  seems  to  cut  so  accurately  both  ways  hs  to 
leave  the  argimient  just  where  it  stood.     The  German  "  Meteor,**  off 
the   coast  of  Cuba  in   1870,  fought  the   French  "Bouvet."     The 
German  planted  a  shell  in  "  Bouvet's  "  boilers,  and  observing  her 
helpless  condition,  ran  down  to  make  her  an  easy  prey.     But  the 
"  Meteor's  "  wounded  masts  fell  and  fouled  her  screw,  rendering  her 
just  as  helpless  as  her  antagonist.     The  "  Bouvet "  then,  by  the  use 
of  her  sails,  crawled  away  into  neutral  waters  and  saved  herself.     On 
this  experiment  one  side  will  argue  that  had  the  "  Bouvet "  not  been 
provided   with   a   full   rig,  she  would   have  fallen  a   prize  to   the 
" Meteor,"  while  the  other  will  urge  that  had  the  "Meteor"  been 
without  rig  she  would  have  captured  the  "  Bouvet."     I  am  content 
to  leave  these  arguments  where  they  stand,  observing  simply  that  as 
each  may  be  maintained  with  equal  force  of  logic,  I  prefer  to  take 
up  the  ground   put  forward  in  my  essay,  which  would  give  the 
"  Bouvet "  a  second  chance  with  her  steam.     If  she  had  so  arranged 
that  a  single  shell  would  not  have  absolutely  paralysed  her  steam 
power,  she  might  have  used  her  reserved  steam  power  to  capture 
the  "  Meteor,"  rendered  helpless  by  her  supply  of  sail  ix)wer.'     As 
the  most  suitable  rig  for  ironclads,  Captain  C/olomb  proposed  leg-of- 
mutton  sails.     The   total   area   of  these   sails   for  a    ship   of  the 
*  Audacious'  class  would  be   14,504  square  feet,  which  compared 
favourably  with  the  area  of  the  present  fore-and-aft  sails  of  9,592 
square  feet.     He  calculated  that  by  means  of  the  new  rig,  360  tons 
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of  ballast  would  be  saved  and  utilised  for  the  augmentation  of  the 
coal  supply. 

In  the  discussion  which  followed,  Sir  Spencer  Robinson  said  :         Admiral 
*  Many  of  the  points  touched  upon  by  Captain  Colomb  I  can  cor-  Robinson, 
roborate  in  a  very  marked   way.      During  the  time  I  was  at  the 
Admiralty  we  had  repeated  trials  of  ships  without  masts,  and  trials 
of  the  same  ships  masted.      The  comparison  was  remarkable  in  the 
sense  that  he  has  laid  before  you  to-day  ;  the  loss  from  masting  the 
ship  was  extraordinary,  and  the  actual  loss  of  speed  at  the  measured 
mile  in  many  instances  amounted  to  far  more  than  the  five  per  cent, 
that  Captain  Colomb  has  stated.    The  only  point  connected  with  the 
masting  of  ships,  and  with  the  increased  displacement  consequent 
thereon,  that  Captain  Colomb  adverted  to,  which  I  do  not  feel  per- 
fectly sure  about,  is  this:  it  is  not  always  the  case  that  lightening  the 
ship,  and  diminishing  the  immersed  area  of  midship  section,  causes  the 
speed  of  the  ship  to  be  increased,  or  causes  the  mileage  per  ton  for  weight 
of  coal  burnt  to  be  increased.    In  some  instances,  though  by  no  means 
in  the  majority  of  cases,  quite  sufficient  is  known  to  make  one  feel 
the  impossibility  of  agreeing  with  the  theory  that  every  time  you 
lighten  the  displacement  of  a  ship,  you  add  to  her  speed  and  diminish 
her  coal  consumption,  because  there  are  so  many  cases  in  which  we  find 
that  ships  more  immersed,  that  is,  with  greater  load  as  it  were  to  drive 
through  the  water,  greater  area  of  midship  section,  go  faster  than  they  did 
in  their  light  state,  and  the  reason  is  not  far  to  seek.     Owing  to  Mr. 
Fronde's  experiments,  and  owing  to  the  scientific  analysis  and  investi- 
gation of  such  gentlemen  as  my  friend  Mr.  Scott  Russell,  we  are  much 
better  acquainted  than  we  were  with  the  resistance  offered  by  the  water 
to  propulsion,  and  have  seen  that  the  screw  working  in  deeper  water  has 
sometimes  a  greater  propel  ling  and  a  more  efficient  power,  notwithstand- 
ing the  greater  load  that  it  has  to  propel.     But  though  I  say  that  there 
are  many  instances,  and  there  appears  to  be  a  good  reason  in  many  cases 
for  what  I  now  say,  that  the  absolute  displacement  of  a  ship  will  not 
always  be  the  measure  of  her  speed  and  coal  consumption,  and  that 
lightening  the  ship  may  not  absolutely  produce  the  best  result  in  pro- 
pelling her,  yet  the  advantages  Captain  Colomb  has  put  before  you  of 
removing  the  enormous  weight  of  two  or  three  hundred  tons  of  masts, 
rigging,  sails,  and  stores  will,  in  the  majority  of  cases,  be  found  to 
exist.     Even  retaining  the  same  amounts  of  weight,  two  or  three 
hundred  tons  applied  either  in  armour,  coals,  or  armament,  would 
give  us  advantages,  of  which  we  are  entirely  bereft  by  the  application 
of  sail-power.     The  safety  of  ironclads  has  often  given  us  some  con- 
cern.    Doing  away  with  the  masts  of  these  ships  at  once  removes  all 
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fenr  as  to  the  cotniiaratively  high  ixwition  of  their  centre  oi  graTitj 
The  Iimd  upon  all  ironclads  is  necessarily  higher, and  necessaiilj  raises 
the  centre  of  gravity  more  than  it  is  raised  in  ordinary  ships,  and,  if 
we  add  to  that  sail-iK>wer,  we  may  perhaps  place  our  ships,  when  their 
angles  of  inclination  are  large,  in  a  dangerous  iiosilion.  By  doing 
away  with  these  masts  and  yards,  we  need  not  hesitate  to  put  our 
weight  exsictly  where  it  is  most  cimvenient,  in  order  to  make  a  for- 
midable ship  for  offensive  or  defensive  purposes*' 

In  the  course  of  the  same  discussion  Captain  Tryon,  R.N.,  said, 
*  that  having  been  recently  on  a  cruise  in  a  frigate  he  thought  it  would 
be  im]H^ssible  to  do  away  with  sails  for  cruisers.    The  results  in  Gap- 
tain  Co1onib*s  tables  were  miserably  low,  being  only  from  four  to  8^ 
knots.     In  his  frigate  he  could  steam  15  knots  and  more,  and  sail  at 
times  somewhat  faster.     He  thought  most  naval  oiGcers  would  say, 
"  \o  masts  whatever  for  an  ironclad.**    They  were  of  little  use  at  any 
time,  and  would  l>e  in  the  way  on  the  day  of  action.    But  there  were 
times  when  ssiils  in  a  frigate,  such  as  he  had  commanded,  were  of  the 
utmost  imjwrtance.' — Sir  Si)encer  Kobinson  wished  to  explain  that 
his  remarks  had  reference  only  to  ironclads. — Admiral  Vesey  Hamilton 
Kiid  that  he  had  the  misfortune  to  be  driven  on  shore,  and  to  have 
had  to  throw  out  his  coal.     What,  then,  could  he  have  done  without 
sails  ?      ^  There   are   some   very   important   lines   of  Transatlantic 
steamers  going  out  of  Liveq)ool,  and  every  one  of  these  liners  is 
s])arred  and  masted  to  a  very  fair  extent.      I  have  made  six  passages 
across  the  Atlantic  in  them,  and  I  found  they  never  lose  an  opportunity 
of  making  or  shortening  sail.     In  the  Cunard,  the  Inman,  and  the 
White  Star  lines,  we  find  more  attention  paid  to  making  and  short- 
ening sail  in  full-ix)wer   steamers  than  we  do  in  the  Royal  Navy. 
Depend  u])on  it,  it  is  an  economic  gain  to  these  firms,  or  they  would 
not  keep  those  sails  and  make  use  of  them  as  they  do.    Not  only  that, 
but  in  going  out  to  the  westward  in  the  winter  time  they  never  send 
down  the  topgallant  mast.     They  say,  "The  stick  aloft  makes  no 
difference ;  it  is  the  sea  that  brings  ships  up,  and  not  the  wind."     I 
think  there  is  another  point  in  which  the  use  of  sails  is  still  beneficial, 
and  that  is  when  we  have  to  make  our  sailors  or  keep  up  their  know- 
ledge.    We  do  not  want  them  to  be  mere  drilled  machines.     In  war 
time,  the  work  the  seaman  has  to  do  developes  his  individuality,  but 
in  iH»ace  time,  you  want  masts  and  sjiars  for  the  purjKJse  of  drilling 
them  in  their  own  line.' 

The  proposals  of  Captain  Colomb  seem  an  answer  to  the  assertion 
and  the  challenge,  put  forth  several  years  ago,  by  the  late  Admiral 
Halstead,  when  he  said  that  every  square  foot  of  canvas  carried  by  a 
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screw  ship,  when  steaming,  gave,  without  expense,  increased  effect 
to  the  effort  of  the  engines,  bat  that  no  sail  equipment,  specially 
studied  for  reducing  retardation  to  a  minimum,  had  yet  been  adopted 
in  any  navy. 

On  the  whole,  it  is  impossible  to  resist  the  conclusion  that  the 
turret  ship  lightly  rigged  is  the  most  powerful  type  for  the  line  of 
battle.  All  ironclad  ships  when  going  into  action  will  send  down 
their  spars,  except  the  lower  masts  and  yards,  and  therefore  will 
be  completely  divested  of  the  qualities  of  a  sailing  ship.  Masts  and 
yards  may,  however,  be  retained,  where  they  do  not  prejudicially 
affect  the  fighting  qualities  or  coal  endurance  of  ships,  as  auxiliary 
to  the  steam-power.  A  moderate  spread  of  canvas  will  tend  to 
economise  the  consumption  of  fuel ;  and  masts  and  yards  offer  great 
advantages  as  a  gymnasium  for  the  crew  of  men-of-war,  who  must 
be  numerous  for  fighting  purposes,  but  for  whom  it  is  most  difficult  to 
provide  healthful  and  sufficiently  varied  employment  in  an  absolutely 
mastless  vessel. 

In  the  largest  steamers  in  the  Atlantic  trade  sails  are  regarded  as 
a  valuable  resource  in  handling  ships  in  gales  of  wind.  In  second- 
class  ironclads  the  rig,  as  proposed  by  Captain  Colomb,  might  be 
modified,  square  sails  being  added  on  the  foremast.  The  square 
canvas  would  assist  to  keep  vessels  before  the  wind  and  sea,  when 
scudding  in  heavy  weather. 

In  all  classes  of  ships,  whether  for  the  line  of  battle  or  cruising.  Speed  of 
speed  under  steam  is  the  primary  quality :  the  manoeuvring  qualities  ghips. 
come  next  in  importance.  It  should  be  the  aim  of  the  naval  architect 
to  secure  for  his  own  navy  a  decided  superiority  in  speed.  High 
speeds  are  not  easily  attained  in  cumbrous  and  unwieldy  ironclads  ; 
but  in  the  supreme  trial  of  battle  an  advantage  in  speed  may  decide 
the  issue.  Among  the  officers  who  have  specially  studied  the  man- 
oeuvring of  a  fleets  with  reference  to  the  use  of  the  ram,  those  whose 
opinions  are  here  given  will  probably  be  accepted  as  high  authorities. 

Admiral  Ryder,  reporting  on  the  diagrams,  published  by  Admiral  ^^J'"^ 
Boutakov,  showing  the  result  of  a  long  series  of  experiments,  which 
he  had  carried  out  in  the  Gulf  of  Finland,  sums  up  his  conclusions 
thus: — 

A  study  of  the  diagrams  points  out  the  great  advantage — 

(1)  Of  speed. 

(2)  Of  turning  power. 

A  vessel.  A,  coming  up  astern,  has  her  opponent,  B,  if  of  less  speed, 
at  great  advantage ;  there  is  no  escape  unless  B  can  destroy  A  by 
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firing  at  ber.     WIxmi  A  comes  clone,  B  dare  not  turn  for  fear  of  re 
ceiving  tin*  Mow  on  Ixt  siMe. 

nirai  Admiral  Honrgois,  in  his  '  Etudes  sur  les  manoeuvres des  Combats 

'^'"*'''      sur  nuT,'  i>ul)lisluMl  in  the  lieviip  Maritime  in  1876,  confirms  the 
deductions  of  Admiral  l^mtakov  : — 

^  V  l/avantapre  do  vitesse  est  la  faculty  eapitale  pour  I'attaque, 
une  facultr  maitress**  qu^il  faut  obtenir  a  tout  prix  ; 

^2°  Iau  facult(^  giratoire  ne  i»nniit  venir  qu'en  seconde  ligne; 
ca]>i<ale  ])our  la  defense,  elle  n  est  jKis  au  meme  degr^  precieuse 
pour  rattaijue.  Neanmoins,  il  ne  faut  rien  n^gliger  pour  I'avoir  aussi 
etenduecpie  ]»ossible.  Xos  cuirasst\s  ont  encore  beaucoup  a  faire  sous 
ce  rapport,  et  hi  Commission  ap]K.dle  tout  particuli^rement  Tattention 
sur  CI*  \tou\i  imiH>rtant  ; 

'  l\°  La  faculte  giratoire,  lorscpi'elle  est  grande,  contrebalance  dans 
une  certaine  mesure  Tavantago  de  vitesse.  Quand  e'est  Tassailli  de 
marche  inferieure  (pii  tourne  le  niieux  et  le  plus  court,  Tassaillant 
plus  rdjnde  eprouve  des  difficultes  considerables  si  lui  donner  le  choc 
d'une  fafon  efficacc;  la  lu<te  se  prolonge  et  I'avantage  peut  raster 
alors  {\  rartillerie  la  plus  ])uissante  et  la  mieux  servie,  avant  que  les 
efforts  de  Tassaillant  pour  assurer  le  choc  aient  abouti ; 

^4*^  Si  la  grand*.*  vit(*sse  (»t  Textreme  faculte  giratoire  viennent  k 
s'unir  dans  un  inemt*  type  de  batiment,  il  acquiert  une  superiority 
decisive  dans  le  combat  par  le  choc' 

George  In  the  debate  at  the  United  Service  Institution  on  Mr.  Bamabj's 

paj)er  on  Modern  Ships  of  War  in  Junt^  1872,  Sir  George  Sartorius, 
the  leader  of  the  movement  in  favour  of  the  ram,  as  the  great  naval 
weapon,  sjwkeas  follows: — *  The  most  important  requisite  for  the  ram 
is  spcied.  What  can  the  strongest  man  do  if  his  enemy  can  always 
avoid  his  blows  ?  Such  a  vessel  may  have  the  charge  of  a  convoy  of 
transports,  and  they  are  met  by  an  enemy,  ram  or  otherwise,  but  very 
rapid  and  handy  ;  she  could  get  in  amongst  the  convoy,  without 
giving  the  slow  and  heavy  protector  the  chance  of  getting  a  shot  at 
the  interloi)er.  To  use  its  prow  of  course  is  out  of  the  question,  and 
could  such  a  ram  escape  destruction  from  the  attack  of  two  smaller 
but  swifter  rams  ?  The  efficient  ram  must  have  very  great  speed  and 
great  handiness.  This  is  an  important  fact  for  us  always  to  bear  in 
mind.' 

niimi  Another  fine  officer  of  the  old  ech(K)l,  Admiral  Rous,  in  writing  to 

the  TimeSj  said  :  *  Speed  is  everything.  A  ship  of  war  ought  to  be 
able  to  run  16  knots,  and  they  would  destroy  any  mercantile  vessels 
in  the  presence  of  slow  ironclads.' 

The  late  Controller  of  the  Navy,  in  a  memorandum  of  June  21, 
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1878,  wrote  as  follows: — *  Speed  and  coal  endurance  are  what  is  in-  sir 
sisted  upon.     All  else  is  of  secondary  importance,  if  we  are  to  protect  st^arT 
our  commerce  and  keep  the  highways  of  the  seas/ 

1.  In  duels,  and  probably  to  a  large  extent  in  fleet  actions  also, 
when  a  ship  can  use  the  ram,  and  in  conjunction  with  it  the  broadside 
torpedo  on  either. bow,  speed  is  more  valuable  than  handiness.  For, 
provided  she  can  get  up  to  her  adversary,  she  can  be  sure  of  being 
able  to  employ  one  of  the  three  weapons  against  her. 

2.  This  consideration  makes  speed  more  important  than  handi- 
ness as  a  means  of  defence  as  well  as  of  offence. 

3.  So  far  as  an  opinion  can  be  formed  from  the  performances  of 
actual  ships,  speed  cannot  be  obtained  in  short  ships  without  large 
engine  power.  To  economise  power,  i.e.,  to  reduce  the  size  and  cost 
of  machinery,  and  the  consumption  of  fuel,  long  ships  have  an  ad- 
vsu^tage  over  short  ships. 

4.  When  there  is  armour  from  end  to  end,  either  complete  or  as 
a  belt,  long  ships  are  wasteful  of  armour,  but  when  the  armour  is 
centralised  this  is  not  so. 

5.  When  it  is  designed  to  defend  the  stability  and  buoyancy  by 
armour,  short  ships  have  the  advantage  in  economy  of  armour.  But 
when  it  is  designed  to  protect  only  vital  parts,  by  an  under-water 
deck  and  a  citadel,  this  is  not  so. 

6.  The  *  Ajax '  class  may  be  lengthened  to  350  feet  with  advan- 
tage, if  by  doing  so  the  speed  can  be  increased  to  14^  knots  instead 
of  13  knots  with  the  same  engines,  the  coal  endurance  being  raised 
to  that  of  the  *  Devastation.' 

7.  This  class,  either  as  at  present  arranged  or  lengthened  as 
suggested,  will  be  suitable  not  only  for  European  warfare,  but  for 
naval  centres  on  foreign  stations. 

8.  The  cruising  ship  gives  up  the  powerful  protected  battery  and 
avails  herself  of  a  still  higher  speed  (15  to  16  knots)  in  order  to 
employ  her  ram  and  torpedoes  against  battleships  when  that  may 
be  necessary.  She  is  armed  with  unprotected  armour-piercing  guns 
and  light  guns,  but  with  very  few  of  them,  so  as  not  to  employ 
TMiny  m£n  about  the  unprotected  decks  in  action. 

9.  We  thus  find  two  classes  each,  say,  350  feet  long,  but  one 
much  wider  than  the  other.  Both  are  protected  by  under-water  decks 
and  heavily  armoured  conning  stations ;  both  are  armed  with  rams 
and  with  bow  torpedoes  on  each  side  ;  both  have  twin  screws  and 
protected  steering-gear  ;  both  are  armed  with  guns  against  armoured 
and  unarmoured  ships,  but  with  protection  for  the  guns  in  the  slower 
ship  only. 
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The  cruii'inf;  !<hip  would  have  a  light  rig  manageable  by  a  aniaU 
cr^fw,  and  th«f  battlfr  !«hip  would  have  no  flaiL 
M.  DMrre.  M.  DiHlf-re,  in  Z>i  Guerre  d*E$cadrf,  does  not  entirely  ooncor 

with  Sir  Hou.-ton  St^-waK  in  hi^  appreciation  of  the  importance  of  coal 
enduninre;  arming  that  8ome  reduction  in  the  supply  of  coal  may 
rearlily  b«f  a^^nted  to,  it  being  a  matter  of  indifference  in  the  day  of 
battle  how  many  tons  of  coal  are  stored  away  in  the  banker*.  In 
a  naval  engagement ,  a^  he  contends^  it  is  the  number  of  projectiles 
which  will  he  of  vital  consequence.  It  is  necessary,  therefore,  at  all 
ctmU  to  accumulate  in  the  form  of  guns  the  weights  saTed,  whether 
in  <  nal  or  armour. 
CM»t*m  The  author  of  the  Prize  Iwsay  of  1880,  Captain  the  Hon.  E.  K. 

FrcmAoUe,    Kremantle,  insists  most   strenuously  on   the  importance  of  speed, 
more  e8p,*cia!ly  in  a  duel  between  ringle  ships  : — 

Ul)  A  high  8}ieed,  if  not  the  highest  speed,  should  be  maintained. 
U2)  S{>eed  is  of  even  greater  moment  to  a  ram  than  handiness 
or  turning  i>ower. 

^  We  have  treated  of  the  ram  as  the  most  impcnrtant,  indeed 
almost  the  so!«?  weajMm. 

^  A  ship  with  less  spt^ed  and  inferior  turning  jMwer  to  another, 

can  only  ex|)ei*t  to  be  saved  from  being  sunk  by  a  lucky  shot,  which 

cannot  1m»  admitted  as  a  prime  factor  in  the  problem.* 

r>n  uni-  Wlu.'re  ships  are  rec|uired  to  act  together  as  a  fleet,  uniformity 

!^i/^^    of  si)ee<l  is  not  less  necessary  than  the  capability  of  steaming  at  a 

Hir  Howard  liigh  rate.     Sir  Howard  Douglas,  in  hin  Xaval  Warfare  ftnth  Steamy 

'^^  makes  the  following  observations  on  this  subject  : — 

*  If  the  steam  power  of  the  several  shijw  of  the  line  forming  a 
K<.Tew  fleet  be  not  uniform,  the  speed  of  the  whole  fleet  must  be 
rediicifd  to  that  of  its  slowest  ship.' 

Sir  Howard  Douglas  referred  to  the  incidents  which  occurred  at 
the  hittle  of  Cainperdown,  as  an  illustration  of  the  importance  of 
Heeiiring  uniformity  in  the  sailing  and  steaming  qualities  of  a  fleet. 
*  The  inconvenience  arising  from  an  inequality  of  speed  in  the  ships 
under  his  command  was  seriously  felt  by  Ix)rd  Duncan  in  approach- 
ing the.  Dutch  fleet  off"  Camperdown,  when  a  considerable  time  was 
lost  in  ih(;  attempt  to  close  up  and  refonu  the  order  of  battle;  the 
Admiral  t)etng  obliged  to  signal  his  good  sailing  ships  to  shorten 
sail  in  r»rder  to  enable  the  others  to  take  their  stations  in  line, 
llient  not  b<;ing  time  to  do  this  correctly,  the  British  fleet  was  in  a 
very  (lisunited  stjite  at  the  commencement  of  the  action.' 

No  offic(»rH  have  had  the  same  long  practical  experience  of  naval 
warfarci  since  the  introduction  of  steam,  as  the  officers  of  the  United 
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States  Navy.     When  consulted  by  the  Secretary,  as  to  the  best  type 
of  fighting  ships,  Admiral  GoldslK)rough,  representing  the  general  Admiral 
opinion  of  the  Navy,  replied  :  *  Velocity,  involving  the  capacity  of  iwroiijrh, 
making  the   vessel  a  terrific  projectile,  of  turning  rapidly,  and  of  ^'^^' 
avoiding  hostile  demonstrations,   whenever   necessary,    is   of  such 
primary  importance  that  insufficiency  of  speed  is  to  be  regarded  as 
fatal  to  efticiency.' 

The  French  claim  for  their  ships  superior  speed,  and  much  Sr'«e<iof 
greater  coal-carrying  capacity  than  we  have  succeeded  in  obtaining,  ships. 
It  is  worthy  of  consideration  how  far  these  assumed  advantages  have 
been  realised;  for  if  they  have  been  obtained  without  sacrificing 
more  important  considerations,  then  we  ought  not  to  allow  our  ships 
to  continue  inferior  in  these  particulars  to  those  produced  by  the 
French  constructors. 

The  conclusion  to  which  we  are  led  from  this  concurrence  of  high  General 
authorities  must  be  strongly  in  favour  of  great  qualities  of  speed,  u  to  bpeeJ. 
The  first-class  fighting  ship  should   be  capable  of  steaming  at  least 
16  knots  ;  the  auxiliary  rams  17  knots,  the  attendant  torpedo  vessels 
20  knots. 

The  proper  position  for  the  officer  in  command  of  a  ship  or  a  Conning 
squadron  in  action  is  a  point  of  much  difficulty  and  of  urgent  im- 
portance.    The  necessity  of  giving  as  much  protection  as  jwssible, 
while  securing  a  clear  view  of  the  field  of  battle,  were  strongly  urged 
by  a  writer  in  Fraser^s  Magazine  of  February  1878  :— ^ 

*It  will  be  seen  that  upon  the  judgment  and  nerve  of  the  officer  /nuer,  , 
in  command  will  now,  more  than  ever,  depend  the  issue  of  an  en-  i878. 
gagement.  The  speed  of  the  ships,  the  necessity  of  closely  watching 
every  movement  of  the  enemy  so  as  instantly  to  make  the  proper 
counter-move,  the  absolute  need  of  prompt  decision,  will  prevent  a 
moment  for  reflection  or  consultation.  The  helm  and  the  engines 
must  be  under  the  captain's  instant  control.  He  and  those  by  him 
on  deck  will  alone  be  able  to  see  the  enemy  at  the  frequent  times 
when  he  is  obscured  by  smoke  from  the  battery  below,  and  to  dis- 
tinguish between  friend  and  foe  ;  and  his  quick  perception  will  be 
requisite  to  determine  the  proper  direction  and  range  for  his  guns, 
as  well  as  to  avoid  firing  into  friends, 

*The  extreme  importance  of  the  life  of  the  officer  in  command  of 
the  squadron  so  long  as  the  battle  lasts,  must  also  be  a]iparent.  In 
the  old  wars,  the  skill,  judgment,  and  determination  of  our  naval  com- 
manders were  chiefly  exhibited  by  the  manner  in  which  they  sought 
out  their  adversaries  and  brought  them  to  battle.     Hostile  fleets  were 
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>i^ni»^riin»  ?  in  -iijht  •»£ f';k»'h  •^rht'r  f«>r  riiv:* — calms,  light  winds,  or  fof*"!? 
|.n'*\»  Tiriiiij  tb'Mf  .ipj»p<it:h — f^aoh  oimmantler  endeavouring'  by  skilful 
>«  .ini\Ti-!Mp  t-»  iT-iin  thr*  weather-gage.     Bat,  the  action  fairly  com- 
nu  T;r"l,  rh»^r»»  w.is  lirrle  nian«Fuvring — it  was  hard  lighting;  theshijis 
WfTt^  li!«l  i!  -ti;^-!-!*-  .m   »Mu*m\\  and   the  valour  of  our  Siiilors  settled 
tht^  nvirrr  r.     If   tli**  captain  were  disable^!,  the  duty  of  his  succetssor 
was  sinqi'.''  an-l  ^•lf-'vi»l»-nr ;  if  he  were  inconi|>etent,  his  deficiencies 
ii»ul«l  N'  rrii.lf  lip  bv  hi-  prinoii^d  oflii.vr? ;  if  he  lacked  courage,  his 
m»T\  -".|»!.l:»d  til'"  want.     N»l>»>n'>  i^enius  had  made  all  the  necessary 
di-j-'-iri-'ii-  f.T  Ktrtlo  N.th  at  tlit*  Nile  ami  Trafalgar  long  before  the 
ai  fi-'ii   i-^!innr'ii.v.l :  the  vaptain<  hail  tmly  to  steer  their  ships  for 
Th'ir  .I'l'-rti'd  ;i.i\»T-i.iry,  atitl    the  re>t   was   ii«»ne  bv  the  crew.      Had 
N»-l-»n  K.'ii  kill-«l  hy  tlu'    tir>t    >hot    tin** I  at  Trafalgar,  the  issue  of 
ih'-  Kitrlf  w.Mil'i  ha\o  Ut-Ti  the  sinie.     But  how  different  now  !      P'rom 
t}i»-  U-icinniiiL,'  t-»  th**  rihl  of  an  ai'ti«>n  rapid  and  c«>nstant  mam^u- 
vrini:  will  h»^  n.pund  ;  tht-  -hips  niu-t    1^   ke[it   tirndy  in  hand  and 
skilfully  i^uiilod  ;  all  t}>»-  Ivst   exiH»rionoe  i>f  the  Admiral  will  be  in 
constant    r»*ipu'st,  and  sh«»uld   ho   bo  kilUxl  or  disabled  at  a  critical 
inMRiont.  th«^  o«»n-»'«juonoos  woiiM  pniUihly  In*  most  serious.     It  is  not 
t.M.  murli  to  s.iy  that  tho  ri'sult  of  a  naval  engagement  in  these  days 
will  d.-jK-nd  oiitiroly   ii|>'»n   tho   skill  n(  the   su|>erior  officers,  in  de- 
fault  of  whii-li  thr  o«»unii:je  an«l  disoiplino  of  the  crews  will   avail 
littir.* 
i'lrr*':  Thoaiithi»r  of  Lii  (iu^rrr  'VK^ot'l'r  concurs  with  the  writer  in 

rv'/» 

from       /  /v/y^'/- ; — 

'aZ7.  *  Nous  ]H^n<ons  ijuo,  s;in<  on  arrivor  a  cotte  protection  peut-et re 

fx;i^^'r»'«-,  il  o>t  intlispons;d»lo  dabritor  lo  commandant  contre  la 
fii^illado  ot  lis  rdats  d'obus  :  nous  voyons  a  cola  doux  raisons :  la 
jiromifre  cV.st  iju'il  faut  mottro  ontro  los  mains  du  chef  le  gouveme- 
HK-nt  do  .sun  naviro,  ou  tout  au  nioins  sous  sa  surveillance  directe  Ja 
|KT*on!io  ohargrr  do  |^«mvornor  ;  il  ost  done  indis])en sable  de  re- 
jKnt^T  la  rouf  on  los  ronos  du  sorvoniotour  sur  lo  ponl,  la  seidement 
d';dlhurs  oil  Ic  firnonirr  vorra  dcvant  lui,  of  |mr  stiite  de  los  prote- 
ge?*; *ii  s«'or>nd  lien,  si  la  sui^oriorit*'*  matrriollo  ost  boauooup, cen'est 
|i}i.-  tout  :  il  ost  diftieilo  do  romplaoor  dans  unoombat  le  commandant 
rjui  viont  «lo  succombor ;  il  ost  <lailleurs  une  autie  raison  su|)erieure 
rut-nrt'  qui  tond  fi  lui  assuror  un  abri :  c'est  <|Uo,  s'il  tombc  au  milieu 
iVnur  evolution,  nul,  ])as  memo  roftioier  place  Ti  coto  do  lui,  ne  pourra 
oontinuor  la  [»onsoo  disjiaruo  ot  jirofifor,  suivantTimpulsion  premiere, 
tU'   cot    irisfant.    j)Oui-otro   unique    dont    doit,    dopondro    Tissue    du 

orjfrdKif .' 

I  void  uro  to  suggest  that  the  problem  will  be  solved  by  providing 
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a  crow's  nest  act  the  mast-head,  armoured  sufficiently  to  keep  out  the  Battle- 
projectiles  from  the  Hotchkiss  gun,  and  communicating  by  telegraph  should  be 
with  every  part  of  the  ship.     Admiral  Farragut  always  selected  the  an'ar-^*^** 
raast-head  as  the  position  most  suited  for  directing  operations.     A  ^^^^ 

^  o     1  crow  8  nest, 

clear  view  over  the  surrounding  smoke  would  give  an  immense 
advantage  to  a  captain,  in  the  endeavour  to  inflict  or  avoid  the  blow  of 
the  ram,  or  to  seize  the  opportunity  for  the  discharge  of  the  torpedo. 

The  question  of  form  is  intimately  connected  with  the  sj^ed  re-  Circular 
quired  in  fighting  ships,  and  a  round  form  offers  the  greatest  ad- 
vantages with  reference  to  protection  by  means  of  armour.     With  a  The  cir- 
given  weight  of  armour  a  more  effectual  protection  can  be  given  to  pr.>tected 
round  ships  like  the  *  PopoflFkas,'   than  where   the   elongated  and  J^^^^*** 
more    shapely   outlines   are   retained,   which    have    hitherto   been  weight  of 

jtiit  Til  t  armouri 

adopted  by  naval  architects,  for  these  reasons,  where  it  is  desired 
to  give  complete  protection  by  armour,  Sir  Edward  Reed  has  urged 
that  the  naval  architect  should  take  his  departure  rather  from  the 
circular  form  than  the  parallelogram,  introducing  such  modifications 
only  as  may  seem  to  be  necessary  with  reference  to  the  exigencies  of 
navigation. 

The  arguments  for  the  round  ships  were  lucidly  explained  by  Sir  Sir  E.  J. 
Edward  Reed  in  his  paper,  read  on  March  22, 1877,  at  the  Institution  k.cb., 
of  Naval  Architects,  on  *  Citadel  Ships ' : —  M^rdi* 22 

*  I  will  presume  that  the  days  of  mere  "  armour-belted  "  ships  are  i®77. 
passing  away ;  that,  however  torpedoes  may  be  best  encountered  or 
resisted,  part  of  the  change  that  they  will  force  upon  us  is  a  much 
more  extended  and  effectual  preservation  of  the  bottom  of  the  ship 
from  attack  by  means  of  armour  plates ;  and  that  as  an  extreme  view 

of  the  case  is  often  very  instructive,  we  may  with  advantage  assume 
for  the  moment  that  the  whole  bottom  surface  of  the  ship  stands 
equally  in  need  of  defence, 

*  Here,  then,  we  have  before  us  two  great  and  ruling  objects  to 
accomplish,  viz. — 1st,  that  economy  of  armour,  which,  as  armour  in- 
creases in  thickness,  must  press  us  more  and  more  to  reduce  the 
armoured  surface  to  the  lowest  possible  amount ;  and,  2nd,  to  so  form 
our  armoured  citadel  that  it  will  possess  great  stability  in  proportion 
to  the  amount  of  armour  carried  by  it.  The  circular  form  possesses 
both  these  advantages  in  the  highest  degree.  .  .  Of  all  circumferences 
of  given  length  the  circular  is  that  which  embraces  the  largest  area. 
.  .  .  Some  ends  of  ship-shape  character  should  be  given.  .  .  .  But 
there  are  many  reasons  why  we  should,  in  proposmg  citadel  ships, 
well  consider  the  circular  form  as  our  form  of  departure.' 
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Similar  vi<*ws  won*  advanctMl  by  Sir  Eiiwanl  Keed  in  a  ])Hpor  on 
tlu'  *  M(Hliti(Mti(tns  of  tin*  last.  Twenty  Years,'  read  before  the  Society 
of  Art  s  ;  - 

'  As  thr  w<M^ht  of  hull  lKH*oiiies  more  and  more  ^e^t,  form  liecomes 
of  Irss  iiii)Nirtanr(\  You  ran  bt»tt<»r  affonl  to  drive  a  thick  hull  than 
a  I(Mi<r  i\\n\  heavier  ship  with  tht^  s;iiiie  ]>ower. 

*  Whili'  tht»  I  Hit  torn  «»f  th«.*  siiip  wjw  fn»«  from  danger,  there  was  a 
^•fat  ttMnlrnt'v  on  thr  jKirt  af  hniltlrrs  to  go  down  deep  into  the 
w.it(M\  auij  to  ^t*t  their  buoyancy  in  tiiat  |Hirt  of  the  ship  which  was 
fn*o  friim  cxposurr  to  slif»t  and  shell.  Knt,  the  torpe<lo  liaving  now 
e<Mne  into  use,  we  are  prohibited  fn>m  carrying  our  Hliips  deep  down 
intf»  tin*  wat«T.  Some  of  our  inmclads  have  dniwn  27  feet.  We 
have  to  pass  away  from  that,  and  to  encounter  the  Iosh  of  propulsive 
effeet  wliieh  we  should  otherwise  receive. 

*  In  view  of  th(»  ])ower  of  the  effects  of  the  torjiedo,  I  have  come 
to  the  conclusion  that  wliile  in  existing  ships  internal  subdivisions 
and  modifications  of  stowage  must  be  resorted  to  as  far  as  jx>ssible,  ab 
regards  the  future  no  more  such  sliips  must  be  built.  Small  iron- 
clads of  great  breadth  and  short,  length  can  be  m^ide  so  handy  as  to 
find,  in  t!u*ir  own  agility — associated  with  great  modifications  of 
form,  which  are  necessary  even  for  them — sufficient  security  against 
toq)edo  attack.' 

The  objection  to  the  circular  form  consists  in  the  difficulty  of 
securing  a  satisfactory  rate  of  speed  without  a  disproi)ortionate  appli- 
cat  ion  of  sti*am  pow(*r.  Economy  of  power  is  not  the  first  considera- 
tion in  a  vessel  of  war,  i)ut  coal  (nidurance  is  of  high  imj)ortsince,  and 
a  ship  without  s]K?ed  cannot  bring  her  lighting  [)ower  to  bear  on  a 
weaker  but  more  nimble  adversary. 

The  '  liivadia,'  lately  comph^ted  for  the  Kmperor  of  Russia, 
])r(*sents  the  fullest  development  of  the  circular  form  which  has 
hitherto  been  attempted.  At  the  trial  trip  in  the  Clyde  a  speed  of 
sixteen  knots  was  realised.  But  in  order  to  attain  to  this  result,  the 
engines  were  called  upon  to  exert  no  less  than  12,000  indicated  horse- 
j)Ower.  Such  an  expenditure  of  i)ower  in  a  vessel  of  4,000  tons  is 
sufficient  to  show  that  the  round  form  cannot  be  ada))ted  to  com- 
mercial purposes.  Where,  however,  i)rotection  by  means  of  armour 
and  evolutionary  qualities  are  the  primary  consideration,  the  objec- 
tions to  the  circular  form  on  the  ground  of  economy  of  fuel  are 
comparatively  unimi>ortant.  The  sea  trials  of  the  '  Livadia  '  have 
not;  as  yet  l>een  satisfaetory,  A  re^Mirt  by  Captain  Yerkhovsky  on 
the  cruise  from  Glasgow  to  Ferrol  has  lately  been  published  in  an 
official  CronsUidt  p>ii>er.     The  following  summary  of  this  document 
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is  taken  from  the  Broad  Arrow  of  December  4 :—  *  Captain 
Verkhovsky  was  at  the  head  of  the  committee  of  scientific  officers 
appointed  to  accompany  the  "  liiv.adia  "  to  the  Black  Sea.  His  state- 
ments may  be  classified  and  condensed  as  nnder :  — 

*  I.  The  waves  struck  the  nose  of  the  ship  so  violently  that  the 
shocks  could  be  clearly  experienced  by  all  on  board. 

^11.  The  usual  mode  of  lessening  such  shocks  by  reducing  the 
speed  was  wholly  unavailing,  the  effects  being  as  strong  at  two  and  a 
half  knots  as  at  eight, 

*  III.  The  water  rushed  into  the  rents  in  the  yacht's  bottom  in 
such  volume  that  the  pumps  could  not  keep  it  under. 

*  IV.  It  would  have  been  impossible  to  have  gone  beyond  Ferrol 
in  the  condition  in  which  the  ship  found  itself. 

*  His  conclusions  are  : — (1)  That  the  "Livadia"  is  wholly  unfit 
for  sea  voyages ;  (2)  that  the  hull  needs  strengthening  with  a  coating 
of  wood  and  a  sheathing  of  copper ;  (3)  and  that  structural  alterations 
are  needed  to  qualify  the  "  Livadia  "  type  of  vessel  for  service  at  sea.* 

It  is  certain  that  circular  ships  would  be  valuable  for  naval 
operations  in  the  Baltic,  in  the  Mediterranean,  in  the  Red  Sea,  and 
for  coast  service  generally  in  all  parts  of  the  world.  In  proportion  to 
the  armament  the  cost  should  be  much  more  moderate  than  that  of 
any  ships  of  the  usual  elongated  form.  The  circular  ships  would 
have  the  immense  advantage  of  complete  armour  protection,  and  a 
large  expenditure  of  fuel  would  not  be  a  serious  objection  when  the 
operations  were  confined  to  European  waters. 

The  barbette  system  of  mounting  has  been  gradually  adopted  by  Barbette 
all  the  maritime  Powers  of  the  Continent.  Until  a  very  recent 
period  it  was  not  viewed  with  favour  by  the  English  Admiralty,  In 
this,  as  in  many  other  questions  connected  with  armoured  ship- 
building, the  constructors  have  been  ready  to  adopt  the  ideas  of 
their  rivals ;  but  have  been  kept  in  check  by  the  naval  authorities. 
In  the  main  it  has  perhaps  been  well  for  the  navy  that  innovations 
have  been  discouraged.  We  have  sometimes  neglected  the  use  of 
valuable  inventions,  but  we  have  saved  a  vast  expenditure  on  costly 
and  abortive  ex})eriments.  The  hesitation  we  have  so  often  shown  to 
accept  novelties  in  naval  architecture  has  enabled  foreign  Powers  to 
run  us  hard  in  the  race ;  but  we  have  yielded  at  last  to  the  conclu- 
sive evidences  of  experience,  and  in  the  main  may  claim  for  ourselves 
that  our  shipbuilding  has  followed  a  course  of  steady  progress,  and 
that  we  have  succeeded  in  producing  some  noble  examples  of  every 
type  which  has  been  introduced  into  our  navy. 
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In  th(^  M<»lliiigw<>o(l/  hit4^1y  onlered  by  the  present  Board,  the 
burlu^ttt^  turret,  which  was  a  novel  feature  iu  the  British  navy  in  the 
original  ^  Trinrniire,*  is  t^)  bi;  retained.  The  following  opinions  oq 
the  relative  nieritd  of  the  liarbette  tower  and  the  enclosed  turret  have 
aecorditigly  1xH;n  broii«rht  together  to  assist  in  the  consideration  of 
the  question. 

lift  us  consult  in  the  first  place  Mr.  Bamaby*B  paper  on  the 
*•  l(ots]nir-(ilatton  '  cxi»erinient, reaid  on!Miirch3,  1873,  at  the  United 
S«'rvi*c  [n.stitution  :  — 

'Taking  the  nunilMT  of  rounds  {)er  gun  at  three  in  five  minutes, 
it  is  s«iid  by  many  i»ers(»ns  that  in  an  action  this  would  be  also  the 
number  (»f  rounds  |M>r  turret,  as  the  two  guns  would  nearly  always  be 
tired  t(»get her.  If  this  were  so,  that  would  be  little  more  than  one 
dischargt»  per  minute  from  the  turrets  of  a  ship  like  the  **  Monarch  " 
or  *M^aj»tain.'' 

^Having  s(*ttled  for  ourselves  wlmt  we  will  estimate  the  rate  of 
firing  to  be  in  a  turret  in  an  action  and  the  risk  of  missing,  let  us 
now  bring  in  the  further  considenition  that  to  protect  two  25*ton 
guns  as  ilwy  are  inotected  in  the  "  Glatton,"  you  must  devote  the 
weight  of  six  other  jKiirs  of  2o-ton  guns  to  make  the  turret — i.e., 
given  fourteen  25-ton  guns,  you  must  take  the  weight  of  twelve  to 
cover  the  other  two ;  or,  to  put  the  matter  more  fairly,  given  two 
pairs  of  25-ton  guns,  with  carriages,  slides,  and  full  chase  allowance 
of  shot,  sIhOI,  i)owder,  and  stores,  we  must  take  one  imir  of  guns  and 
its  ammunition  to  make  a  turret  for  tlie  other  pair,  so  tliat  the 
luxury  of  a  turret  armament,  as  compired  with  unprotected  guns, 
oblig<.*s  us  to  giv(?  up  half  our  guns  and  ammunition.  Observe  I  do 
not  conii»are  turret-armour  with  broadside-armour;  I  am  simply 
showing  what  wt^  have  to  pay  for  armoured  defence  on  the  turret- 
system  in  iictual  weight  of  ordnance. 

*I  will  ask  you  now  to  cross  the  Channel  and  see  what  our  quick- 
witted ncMghbours  are  doing;  and  I  must  say  of  the  Prench  naval 
designers,  that  in  my  opinion  they  are  second  to  none  in  ingenuity, 
skill,  and  enteqirise  in  these  matters. 

*  Now,  how  many  turrets  of  the  "  Eoyal  Sovereign,"  "  Monarch," 
*' Captain,"  and  "Glatton"  tyi>e  has  Fmnce  introduced  into  her 
navy  ? — Not  one. 

*  1  ask  myself  why  this  is,  and  I  imagine  their  answers  to  lie: — 

*  1st.  We  have  no  ships  in  whicli  we  should  think  it  wise  to 
disix)se  a  weight  eqiml  to  that  of  the  guns  and  their  amnmnition  as 
a  cover  for  such  ginis. 

*  2nd.  When  we  desire  to  fire  at  an  enemy,  we  like  to  see  him. 
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and  we  stand  a  better  chance  of  doing  so  when  we  and  our  gun  are 
not  shut  up  in  a  box. 

*  3rd.  In  a  masted  ship  your  turret  does  not  give  an  aJl-round 
fire ;  you  cannot  fire  either  ahead  or  astern. 

*  We  prefer  a  plan  which  is  about  half  the  weight  of  yours  ;  in 
which  we  can  always  keep  our  enemy  in  sight,  and  fire  when  we  can 
make  sure  of  hitting  him :  in  which  we  are  not  embarrassed  with 
smoke  to  the  same  extent  as  a  turret  is,  and  in  which  we  can  fire 
right  ahead  and  right  astern.     That  plan  is  the  "  barbette  battery.*' 

*  According  to  what  I  assume  to  be  the  French  view,  which  I 
have  placed  before  you  for  consideration,  every  masted  tui^ret  ship 
must  necessarily  be  an  extravagant  ship,  i.e.,  she  must  be  weak  for 
her  size  and  cost. 

*  Persons  who  take  this  view  would  admit  the  success  of  the 
"  Monarch,"  for  example,  but  would  consider  that  some  400,000/.  is 
too  much  money  to  pay  for  a  ship  with  only  two  turrets  and  only 
7-inch  armour  for  the  protection  of  her  hull.' 

In  the  course  of  the  discussion  which  followed  the  reading  of  Mr.  Commo- 
Bamaby's  paper,  the  late  Captain  Goodenough  said  : —  enwigh!^ 

*  I  wish  to  bear  my  testimony  in  entire  approval  of  almost  every- 
thing Mr.  Bamaby  has  said,  and  especially  of  the  design  which  he 
has  put  forward,  I  have  had  the  advantage  of  being  recently  in 
PViince,  and  I,  therefore,  may  be  in  a  j>o8ition  to  explain  to  the 
meeting  some  of  the  peculiarities  of  the  French  ships  which  carry 
these  barbette  towers^  as  we  may  prefer  to  call  them,  in  opposition 
to  turretSj  upon  their  decks.  The  French  ships  have  a  battery 
which,  we  may  say,  is  more  or  less  like  that  on  the  main  deck,  and 
the  towers  which  they  carry  are  on  the  upper  deck,  on  the  four 
angles  of  the  battery,  projecting  slightly  from  the  ship's  side,  so  that 
the  two  foremost  guns  get  a  fire  almost  right  ahead  and  to  a  con- 
siderable angle  astern  ;  the  two  after  guns  almost  right  astern  and 
a  considerable  angle  ahead  ;  the  rigging  of  the  foremast  and  mizen- 
masts  being  brought  down  to  plates,  tied  under  the  main  deck  beams. 
There  are  drawings  to  be  seen  of  one  such  arrangement  of  the 
battery  in  the  Revue  Maritime  for  last  July  or  August,  with  a  very 
excellent  memoir,  by  Captain  Baron  Grivel,  who  commanded  the 
"Ocean."  I  have  met  a  great  number  of  officers  of  the  French 
navy  who  have  commanded  these  ships,  and,  without  a  single  ex- 
ception, they  expressed  themselves  most  entirely  satisfied  and  pleased 
with  the  barbette  guns.  They  speak  particularly  of  the  very  large 
oflfensive  power  that  it  gave  them ;  that  it  not  only  gave  them  a 
large  arc  of  fire,  but  I  was  very  glad  to  note  that  they  dwelt  upon 


ih-  |-^-iii:I:t\  ..f  !if-.iiii;  tin-  t-iifiiiy  at  the  )K>iiitA  of  your  sij^hts  th 
hIk'I"  v.iy  T':ui-\.  •  \-  II  «!i-'ti  \Mii  liuil  ;ni  ohslrautioD  in  the  sba|i 
•  ■f  :!;;;;i!i;;  wl.i-  li  i-r-v.nti-i  tiriii>;.  iiiT-tmd  of  harinj;  been  at  on 
iii-'iik'Hi  l.i'i.l'ii  tr-!ii  vi'ii  hv  tht-  siii»'rsiriu'ture  fnnrani,  and  th 
nr-M  moiiii  lit  >u<M>-ii!y  :i|i]ii-arint;  in  s)t;hl.  through  a  iinirow  [wr 
wht-ff  yi-iir  i-y  i-  n\nn'^i  hlinil-tl  with  liifht.  and  where  you  nre  nr 
in  ;i  ]"-iii"H  t-'  riy.-ciii-'  ili''  pivsemv  of  an  ohj*^  till  it  hao  bee 
f'T  -'iiii'  -■-.■■n.U  wiitiiii  V'-iir  raniii-  of  view.  Of  course  there  in 
■li-:iil\:iiii;(t:<'  in  ~ii>:.iinini;  :i  il-isi-  acti'm.  at  fixetl  distanoef,  and  ii 
:i  -!ii;.'lt-  -|i.ii.  in  .\  -iiiji  nilh  -iin-h  Iwrfvtte  lowers,  nnJ  I  think  tha 
Ilii-  i-'iin-  nut  ill.'  n.MS'iiy  ..f  nur  ha^iiij;  distinct  tshtps  for  tha 
IKiriiriiLir  ->-r\ii>'.  Tli:il  i-  in  siy.  y.m  engsige  a  hattery  and  yoi 
an-  i;i-iii::  !•■  ;iih1iit  al  a  tiMil  dl^tanoe  from  th;»t  battery,  and  t 
eiii.':ii;>-  it  f.ir  any  l.iii;lli  of  tinic:  i(  is  evident  that  for  such  ! 
(.urii.-^.- y..u  must  ii--.'ri  to  tho  i-l.isi-st  annoiir-iilating  you  posaibb 
ean  liav.-,  an<l  tliat  y.m  inu>t  pryilcit  the  men  who  are  going  to  worl 
111'-  ynii*.  ■itlir-rwi-t-  tlii-y  will  viry  siion  he  jnit  out  of  aetion  and  you 
v — ■-!  may  Iv  uMiijihI  tn  m^-vf.  or  will  have  to  be  fiu[i|ilie«l  with  fresl 
in'-n.  liii'  wli'-re  y.m  liavr  a  H-a-ijoinfi  sliiji  of  that  de»eri|)tion 
lln-n-  i-  no  reason  wliat>-vt-r,  so  tar  as  ii  seems  to  me,  why  you  KbouK 
nol  lii-'-sinl  alt  ilial  wi-isjlii  i-f  arnionr  whieli  yon  carry  about  the  gui 
for  thi'  ili-f'-ace  "f  thi-  i-rew.  ami  emjiloy  it  either  to  increase  yoni 
s|iei->i  or  to  inirea-'  vuur  f.«il-erirryiiig  jmwer.  or  (he  arinoor  on  tht 

Witli  pfiri-mi'  lo  the  ^rfm-ml  tjiicsticni  of  i>rotection  for  gnnt 
iind  tlieir  <  n-ws,  the  rei-.il  ft  the  Seeretary  of  the  Tuited  States 
Navv,  lH7->,  contains  the  following  oomnninii.-alion  from  Admiral 
I'oifVr.  .lat.d  November  fi,  lM7y  :  — 

'I  hilievf  that  iron  sca-giiinj,'  sliijis  of  war  will  ultimately  b€ 
hnih.  uitlionf  ;iny  armour  <>n  the  to|istile^;  that  the  hull  for  three 
(.■■■t,  aU.v-  ;ind  helow  water  and  the  de.ks  will  !«■  made  as  far  as 
|ii.,.ilij.-  im|«ivioiis  1..  shot,  hnt  that  all  the  npiH-r  works  will  he 
onlinaty  ip'< hi<.n;,di  which  the  shot  will  he  alliwil  to  juiss. 

'Ihis  it  i^  true,  will  n..t  afloni  jierfeet  [.nrteetiou  to  the  shijia 
eiiiri|i;iiiy  ill  ixlioii,  as  sliol  (Kissing  lhi'ou<(h  the  thin  iivin  will  knock 
down  t-viiylliint;  in  its  eomsi-;  hnt  this  is  Iw.-lter  lh;ui  having  a 
tnrr.l  „{  ]r,  iiielies  ihiekness  rrnshed  in  n)M)n  a  crew,  and  I  believe 
irn-ii  uill  iit;hl  lnM(ji'r  imd  heitcr  on  tin  ojien  ilcck,  where  Ihey  ean  see 
llieir  iiKniy,  -.itui  kn'-w  what  i^  going  on, 

'  It.  is  very  demoralising  to  he  Hlmf  ii|i  in  a  turret  and  have  men 
killed  hy  ciinrnssinn,  wilh  the  likelthiHNl  of  a  stniy  shell  coming  in 
at  the  |Mii1  niid  Icilliiig  all  liaiidH.     A  few  years  ago,  otficers  and  men 
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would  scorn  such  «helter,  and  I  believe  at  this  day  that  almost  anyone 
would  rather  take  his  chances  on  the  open  deck. 

*  Uncovered  guns  run  little  risk  of  damage  by  shot  at  sea. 
When  a  vessel  is  rolling,  not  more  than  one  shot  in  twenty  takes 
eflfect,  and  there  are  no  serious  objections  to  guns  on  the  open  deck, 
provided  they  are  covered  from  grape  and  canister.  Bulwarks  could 
be  thickened  to  extend  a  little  over  the  height  of  the  gun,  but  only 
in  front  of  it.' 

M.  Marchal,  in  his  article  entitled  '  Tableau  et  Classement  des  m.  Mar- 
Marines  Militaires,'  in  the  Revue  Maritime  of  February  1 878,  re-  ^  *" ' 
marked : — 

*  The  gun  itself  does  not  stand  in  the  same  need  of  protection  by 
armour  as  the  mechanical  arrangements  by  which  it  is  worked. 
The  gun  is  not  highly  vulnerable  and  is  not  very  ejisily  hit.  It  may, 
therefore,  be  left  without  protection.  The  mechanism  of  the  gun- 
carriage,  on  the  contrary,  which  it  will  be  impossible  to  work  should 
it  be  injured  in  the  smallest  of  the  working  [)arts,  is  delicate  and 
incapable  of  resisting  the  blow  even  of  a  shell  of  moderate  dimensions. 
To  protect  this  machinery,  therefore,  is  a  matter  of  primary  necessity, 
especially  in  the  case  of  the  large  guns  now  mounted  in  board  ship, 
each  of  which  represents  so  considerable  a  pro[)ortion  of  the  fighting 
strength  of  the  vessel.  We  have  observed  that  light  guns  do  not 
require  armoured  protection.  If  the  armament  of  a  ship  consisted 
solely  of  guns  of  small  calibre,  armour  would  be  unnecessary  for  the 
guns,' 

The  Broad  Arrc/iv  of  June  5,  1880,  contained  a  valuable  article  Broad 
on  the  barbette  question,  from  which  the  following  extract  is  taken  : —  ja'^5* 

*In  1873,  when  the  "Temeraire"  was  designed,  the  muzzle-  ^^^' 
loading  system  prevailed  both  in  our  own  and  the  French  navies. 
To  load  at  the  muzzle  a  gun  which  is  mounted  and  fired  en  barbette^ 
involves  some  considerable  labour,  especially  when  the  gun  is  very 
heavy.  Mechanical  ap]»liances  can  be,  and  indeed  have  been  adopted, 
whereby  the  labour  and  difficulties  of  the  operation  are  minimised ; 
but  after  all  it  will  be  evident  that  whatever  may  be  the  decision 
with  regard  to  the  advantages  or  otherwise  of  the  Ixirbette  system 
with  muzzle-loading  guns,  the  case  is  very  much  altered  when  we 
exi>erinient  with  breech-loaders.  The  latt€»r  is,  in  fact,  as  we  shall 
presently  see,  much  better  calculated  to  develop  the  full  advantages 
of  the  barbette  system.  It  is  on  this  account,  we  siip|K>se,  that  the 
Italians  Iiave  decided  to  place  barbette  towers  in  the  "  Italin,''  nither 
than  repeat  the  close  turrets  which  are  found  in  the  "  Dsmdolo  "  and 
**  Duilio."    Tlie  circumstances  attending  the  recent  explosion  of  the 
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KNMoii  Ariiistr(»ii^  ^iiii  on  iNutni  the'  hxiU'T  vessel  are,  we  believe,  to 
be  cr(Hlit<'(l  with  brin^in^  about  this  decision  of  the  Italian  Govern- 
ment. \V(*  als4»  consider  it  not  unlikely  that  the  same  circumstances 
havr  had  an  intliiencc  on  the  minds  of  their  liordships,  resulting  in 
thr  adoption  t»f  the  Uirhette  system  in  one  of  the  new  ironclads. 
Twrlvc  montlis  a^o,  when  discussing  in  this  psiper  the  heavy  gun 
(|U(>stion,  w<'  said  tliat  the*  genenition  of  }K>isonous  gas  in  the  powder 
chanilHT  of  the  br(>(*ch-h)jider  was  almost  the  only  objection  to  its  use 
in  tuiTft  ships.  Hie  ^as(\s  generated  within  a  muzzle-loader  eHcajie 
out  of  tlic  ]M>rt-h(»lc,  whtTras  in  the  case  of  a  breech-loader,  directly 
tlir  l)n'rc]i  is  (>pcn<'(l  u  hirgc  (piantity  of  the  most  stifling  and  poison- 
ous ^'jist's  at  one**  csca[)f  into  tin*  turret.  The  use  of  the  modem 
slow-burning  [K>wd('r  tends  nit  her  to  increase  the  evil  attending  this 
circumstance.  It  has  therefore  been  feared  that,  notwithstanding  sill 
the  advantages  of  the  breech -loa< ling  system,  a  considenitiou  for  the 
safety  of  tlie  gunV  crew  against  suffocation  or  ]K>isoning  would  pre- 
clu(h»  the  use  of  such  guns  in  turret  sliips.  There  is  probably  great 
w<'ight  in  this  objection.  Even  lx'fi>re  the  explosion  of  the  "Duilio's" 
gun  the  air  within  tlie  turrets  was  st)  vitiated  as  to  be  unfit  for  respi- 
rat  ion,  and  had  not  a  iK)rtion  of  the  turret  roof  been  continually  lifted 
it  isproliiible  that  the  air  would  have  soon  become  so  bad  as  to  render 
it  uninhabitable.  The  consequences  attending  such  a  state  of  afi'airs 
during  the  heat  of  an  action,  when  it  would  be  most  likely  to  occur, 
are  sufficiently  obvious.  The  remedy  is  evidently  found  in  the  entire 
removal  of  th<»  roof,  and  firing  the  gun  over  the  top  of  the  tower  in- 
stead of  through  a  i)ort-hoIe.  In  that  case  a  complete  circle  of  range 
can  be  obtaine<l  without  moving  the  turret  itself.  This  is,  in  fact, 
the  Ixirb'tte  svstem. 

*  It  will  therefore  be  seen  that,  although  it  was  fairly  open  to 
question  whether  the  Imrbette  tower  was  superior  to  the  revolving 
turret  when  muzzle-loading  guns  were  employed,  with  the  adoption 
of  brtH^ch-loaders  the  barlK'tte  system  Ix^comes  a  necessity.  Nor  does 
the  advantage  ctonsist  only  in  reganl  to  tlu»  i)oint44  we  have  enume- 
nited.  The  birbette  tower  disjwnses  with  revolving  machinery, 
steanwMigines,  and  other  details  involving  weight,  and  therefore 
avoids  taxing  tlie  vessel's  carrying  [towers  by  a  considerable  amount. 
The  tower  ne(»d  not  be  much  ov(»r  a  man's  height,  and,  provided  its 
diameter  is  not  great,  will  re(j[uire  no  other  nK)f  protection  than  a 
lMinel-pnK»f  screen,  which  may  \ye  raised  several  feet  alx)ve  the  top 
of  the  towers.  Indw'd,  as  a  general  rule,  these  screens  may  ha  dis- 
jMMisi'd  with,  for  it  csin  only  l3«»  when  in  clc«e  action  with  a  rigged 
tthi])  that  they  would  ha  needed.     But  in  our  opinion  the  days  of 
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olose,  hand-to-band  encounters  are  ended,  except  so  far  as  regards 
such  momentary  shocks  as  ramming.  Another  advantage  of  the 
barbette  system  is  found  in  the  fact  that  with  it  there  is  no  such 
danger  i)ossible  as  that  of  the  turret  becoming  jammed  by  a  shot, 
nor  are  there  points  of  discontinuity,  and  therefore  weakness,  in 
the  wall  of  the  barbette  such  as  exist  at  the  port-holes  of  the 
turret. 

*  It  will  therefore,  we  believe,  api^ear  that  upon  the  whole  the 
advantages  of  the  barbette  over  the  turret  system  are  so  great  when 
breech  guns  are  employed  that  the  former  will  in  future  prevail. 
We  say  this  upon  the  supposition  that  we  are  to  have  breech- loading 
guns  for  the  Royal  Navy.    It  is  true  that  such  a  decision  has  not 
yet  been  arrived  at,  but  we  believe  that  it  is  inevitable.     The  fact 
that  Woolwich  has  been  compelled  to  yield  so  far  as  to  manufacture 
a  trial  breech-loader  is  sufficient  evidence  that  right  has  sufficient 
power  behind  it  to  ultimately  prevail.     For  the  breech-loader  we 
must  have  barbett^  towers  in  our  ships  and  uncovered  fortifications 
on  land.     For  casemate  batteries  and  covered  fortifications  generally, 
it  will,  we  fear,  be  necessary  to  continue  the  use  of  some  form  of 
the  muzzle-loader.     At  all  events   the  trials  of  the  "Duilio"  and 
such  other  experience   as  we  possess  on  the  subject  point  to  that 
conclusion. 

*  By  adopting  the  barbette  system  in  only  one  of  the  three  new 
ironclads  it  would  appear  that  the  members  of  the  late  Board  had 
not  fully  made  up  their  minds  upon  the  question  of  breech  verms 
muzzle-loaders.  We  trust,  however,  that  ultimately  we  shall  see 
that  system  adopted  in  the  others  of  the  class,  and,  if  not  too  late, 
applied  also  to  the  "  Colossus  "  class.' 

Where  the  guns  are  mounted  in  turrets  en  barbette^  the  gunners 
obtain  a  clearer  view  of  the  horizon  than  where  they  are  mounted  in 
closed  turrets,  and  much  weight  is  saved  which  can  be  utilised  for 
the  protection  of  the  water-line  and  the  vitals  of  the  ship.  It  is  an 
obvious  objection  to  the  barbette  that  the  gunners  are  exposed  to  the 
fire  of  the  Hotchkiss  guns,  mounted  in  the  tops,  which  would  become 
most  deadly  at  close  quarters ;  but  protection  from  such  an  attack 
may  be  given  by  means  of  bullet-proof  shields  or  armoured  flying 
decks. 

The  armoured  battle-ship  *  Colling^vood,'  ordered  at  Pembroke,  is  H.M.S. 
the  first  example  of  a  barbette  ship  in  the  Ikitish  navy.    The  special  wood/ 
features  in  this  design  are  described  by  Mr.  Bamaby  in  the  following 
memorandum  : — 

*  This  ship  differs  from  earlier  unmasted  biittle-sliips  in  the  English 
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iiJi'.y  ('*  l>#'.;i*tittH,Ti,"'  •*  Thiiijilf-ivr,'*  *•  Dreadnought  *">  prineijjallv  in 

fh#-  folloviii;/ |i!irti«iil;ir-,  viz.:  — 

'  I.  Mh!\  til-  r«iitr.il  jicirt  fif  th»-  «lii|i  ut  and  below  the  water-line 
i-  ;iniioiin-«L  :iri  iiiidtT-witt'T  il«-i*k  iN'ing  sii)istitote<l  for  side  amionr 
;if  tli»'  ••h*l-  «»f  tli»-  "hip, 

*  2.  TIm*  -hip  i*  to  \h'  arin^^l  with  heavy  brecrch-loading  guns. 

*  '^,  'rii»-»-  1(1  111-  an*  not   inounte<l  in  revolving  turrets,  but  on 

♦  iini-tablr-  r*'\*f\\'iu^  within  fixeil  towers,?^  that  the  guns  are  alwavs 
ex|M>-f<l  to  vifw  ;ilM»vt'  th«'  rim  of  the  tower. 

'  4.  TIm-  MMJiHurtMl  nii!#*  sj»ee«l  is  set  one  knot  in  advance  of  that 
wliifli  is  ii>nal  in  fir>t-<lass  ships. 

'  In  n>p«(t  of  I,  t  lie  arrangements  are  of  the  same  nature  as  thos?e 
in  the  '*  InH«xil)ltV'  "Colossus,"  and  "  Majestic,"  &c.,  i.«.,  the  ship 
has  hiioyaiiey  and  stability  to  enahle  her  to  continue  an  action  after 
the  ends  lia\f  been  waterlogged. 

*  In  resp<'(t  of  2,  she  will  be  like  the  ironclads  in  the  French  and 
(lernmn  navies,  only  that  the  ^nns  will  be  lighter  and  less  jiowerful 
than  some  which  are  designed  for  reeent  French  ships.' 

In  respect  of  li,  tin?  nuKle  of  mounting  the  guns  is  that  which  is 
general  in  the  Kn^nch  andCierman  navies,  with  breech-loading  guns. 
As  compared  with  the  turret  it  has  the  disadvantage  of  exposing  not 
only  the  chases  of  the  guns,  but  also  the  breeches  to  fire,  and  the 
few  men  re«|uired  as  loaders  are  not  nearly  so  well  protected. 

Hut,  on  the  otlnT  hand,  it  presents  the  advantages  of  giving  a 
better  rant^e  of  vision,  a  gr<»ater  height  of  gun  above  the  water,  and 
a  much  smaller  surface  HMpiiring  to  1m'  protected  by  armour. 

Takiuij    two    ships   of    the    same    size   and    displacement — the 

*  Colossus'  and  the  *  (\»llingwood ' — the  one  to  be  armed  with  breech- 
loading  guns  in  turrets  and  the  other  as  described  above,  it  apix^ars 
that  the  latter  ship  can  have  the  superiority  of  one  knot  in  si)eed, 
and  can  carry  her  guns  more  than  twenty  feet  out  of  water  instead  of 

l\\el\e  leet. 

In  addition  to  tin*  main  armament  i>f  four  4:Mon  guns,  each  ship 
eanics  son\e  additional  arimau-piercing  guns  not  protected  by  armour, 
or  these  the  M'oKwsus'  carries  two,  or  perha]KS  four,  not  protected 
;u;aui>t  muslvetr\,  tlu*  M\»llini;wiKMr  six,  all  ]ux»ttvteil  against 
mn>Keti\,  and  aKo  a^ainM    raking  >hell   tin^ 

U  \\\.\\  bt^  ctMw.nitUt  to  j;i\e  the  ]>rincipal  tlimensions  of  the 
M\>nm»j\\i».Hi;\xlnJ\,a>tt  has  U  t  n  Mated. ditrn>  from  the -Colossus' 
solel\  m  the  n  t  tlu^^^  ol  mount m^  the  guns,  and  in  a  sui^eriority  in 
sj>imhI  of  t^ne  Knot* 
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H.M.S.  *  CollimjicooiV     Sta/emtnt,  of  Dim'^nsionSf  Si'c. 


Length  between  perpendiculari 
Breadth,  extreme 

Draujfht  of  Water  1  ^'JJ"'"^ 

Displacement,  in  tons     . 

I.  H.-P.  of  engines 

EAtiniated  speed,  in  knots 

Coals,  in  tons 

Complement  of  men  and  officers 

Armament 


f 


On  sides 


Thickne^is  of  armour  (maximum)  \  On  bulkheads 

^On  barbettes 
Thickness  of  deck  plating 


.  325  feet 

.  (58  feet 

.  25  ft.  a  in. 

.  2(J  ft.  3  in. 

.  9,150 

.  7,000 

.  15 

.  050 

.  346 
I  Four  4  ton  guns 
\  Six  (5-inch  gun^j 

,  18  inches 

.  1(?  inches 

.  24  inches 

.  3-in.  steel 


While  it  is  doubtless  a  wise  policy  to  devote  the  resources  at  the 
disposal  of  the  navy  mainly  to  the  first-class  ships,  a  fleet  composed 
exclusively  of  heavy  ironclads  can  scarcely  be  considered  perfect  for 
the  various  duties  and  services  the  navy  may  be  called  upon  to 
perform.  The  shipbuilding  policy  of  England  should  be  conceived 
in  a  comprehensive  spirit.  It  should  include  every  naval  weapon 
and  every  type  of  ship  which  promises  to  be  of  service  in  time  of 
war. 

The  firstKjlass  ironclads  will  require  the  support  and  co-operation 
of  a  large  and  varied  array  of  auxiliary  vessels,  to  which  they  will 
serve  as  a  base  of  operations. 

In  his  annual  report  for  1874,  Admiral  Porter  does  not  recom- 
mend to  Congress  to  build  monster  ironclads,  with  a  high  freeboard, 
protected  by  thick  plating,  but  to  build  thirty  monster  rams  of  great 
speed,  and  at  least  fifty  iron  torpedo  boats  of  good  speed,  and  not  less 
than  100  tons  each. 

In  his  essay  on  *  Naval  Tactics,'  published  in  the  Revue  Maritime 
of  March,  1877,  Admiral  de  la  Graviere  urges  especially  the  great 
importance  of  auxiliary  vessels  : — '  Nous  avons  cuirasse  nos  navires 
et  rendu  de  nouveau  nos  canons  sans  effet ;  nous  en  reviendrons 
necessairement  a  I'emploi  des  moyens  qui  suppleaient  autrefois  le 
canon.     Nos  brulots  s'appelleront  des  batiment.s-torpilles. 

*  Nous  verrons  done  encore  des  armoes  navales  s'observer,  se 
menacer  longtemps  avant  de  se  decider  a  se  joindre,  puis  tout  a  coup 
se  ruer  I'une  sur  I'autro,  se  traverser,  se  heurter,  se  confondre.  En 
avant  seront  ranges  les  navires  de  haut  bord,  ceux  qui  seront  de  taille 
a  combattre  jiar  le  fer  et  par  le  choc,  qui  aurout  ete  construits  pour 


Auxiliary 
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The  subject  under  consideration  formed  the  main  theme  of  Mr.  Mr.  Bar- 
Bamaby's  paper,  read  at  the  Institution  of  Naval  Architects  in  the  i.n;a., 
session  of  1 876  :—  ^^'^• 

*  Looking  at  the  relative  distances  within  which  the  gun,  the 
torpedo,  and  the  ram  are  operative,  and  the  risks  of  failure  in  striking 
with  them,  the  gun  occupies  the  first  place,  and  the  ram  the  last,  as 
instruments  of  naval  warfare.  (2)  From  this  it  follows  that  ships 
built  only  for  ramming  forego  the  use  of  two  more  imjwrtant 
weapons.  That  a  ship  built  only  for  torpedo  service  is  better  than  a 
ram,  but  is  .still  inferior  to  one  built  for  service  with  guns  only. 
The  advantages  of  combinations  of  these  weaix)ns  follow  the  same 
rule.  (3)  That  while  the  gun  is,  on  the  whole,  the  superior  weapon, 
it  can  be  resisted  more  easily  than  either  of  the  others.  If  it  were 
as  difficult  to  resist  the  blow  of  the  gun  as  it  is  the  blow  of 
the  torpedo  or  the  ram,  naval  warfare  would  cease  to  be  practicable. 
(4)  The  growth  of  resistance  to  the  gun  encourages  further  increase 
in  the  power  of  the  gun,  and  there  appears  at  first  sight  to  be  no 
limit  to  this  increase.  The  limit  will  probably  be  found  in  the  cost  of 
putting  the  gun  afloat  with  proper  protection  for  it  and  proper  speed. 
The  cost  will  be  reckoned  in  view  of  the  exposure  of  each  such  gim 
to  loss  by  the  jx^wer  of  the  ram  and  the  torpedo  when  they  can  be 
brought  within  the  proper  range  of  their  operations.  Some  people 
appear  to  suppose  that  the  constructors  of  the  navy  are  only  just 
becoming  alive  to  the  dangerous  nature  of  the  toq)edo,  and  its 
probable  effect  upon  the  ships.  I  may,  therefore,  perhaps  be  allowed 
to  refer  to  an  opinion  expressed  on  this  matter  in  January,  1867,  at 
the  Institution  of  Civil  Engineers,  by  an  Admiralty  Constructor,  vide 
Vol.  26  of  Transactions  of  that  Institution.  He  said :  *'  It  must  be 
borne  in  mind  that,  however  thick  the  armour,  the  bottom  of  the  ship 
was  left  as  weak  and  defenceless  as  ever.  Torpedo  boats  made  proof 
against  almost  any  firing  that  could  be  directed  against  tliem  could  be 
carried  in  sea-going  ships,  and,  doubtless,  would  be  so  earned  and 
employed.  In  view  of  these  new  and  imdeveloped  Init  terrible 
agencies,  it  was  desirable  not  to  create  a  large  fleet  like  that  recom- 
mended, at  the  cost  of  many  millions  of  money,  wliich,  although 
seciure  from  gunpowder  above  water,  might  easily  be  rendered 
obsolete  and  useless,  because  undefended  from  gunpowder  fired  from 
beneath."  The  author  of  these  remarks  was  myself.  (5)  The 
tor|>edo  can  be  made  within  the  proper  range  of  its  operations 
irresistible.  (6)  If  the  blows  of  the  torpedo  are  to  remain  irresistible 
when  fairly  delivered,  it  remains  to  be  considered  in  what  manner 
and  to  what  extent  the  attack  can  be  met,  because  it  would  appear 


•  f 


rvn;  •:< -.Ty.^ 


■  It  'I  •  ti> i t 


•■•■••      •-••  *:••    •c:iii-"i«i   *.!•:  — iij."->r   i-r  •*•  •.■••Ui- .i«««Ti 

-'    -  •  •    .    -     -  •    .-     li.'i.'L — -  •>    ¥  •--•:  If  •:  -1--  Ei*/r-ii  anii«'ur. 

-••  •  •  ^^^  .  , 

*  •-  ■     ■*-•     - '.    •*    -"^  •-■'L^   "li;*"*    -^•i-rr:>'.«'-.rv*i   niTu*  ■•r  T«»ri»-'i<» 

•••     -••■.::  •-:•:*>•  *!.:?*•••!•   f-v  niiiu»-rt»u>  un- 

•    '  .^-   •  -•  .-r  :• -Li«*r^i.T*-rA]«-ar.    Tiie  a.>>;ii  hints 

J   ■  •      -  J   •  *      •«'.;•    •-•'  r-    tj.rv  o:<iI»i  g^i  vithin  >triking 

J  -'    •    ■     *  '  .-:'  V  ..-..:.- r*  Ann— i  Izkr  tLv  ai tacking  vessels 

-*••••  *    •   •    •>!,«':•-'•.  ::i;iv  ?;tk»^,  liKr  them,  thr- chances 

*'{  '"■.'•.»..  r.  *  •  r  »■  r  i«,  I  o'!jiTf-!i.i  T:i;it  the  tir-friice  a&^aiu>t 
f  .  Mr:  .>••■:  ?;.•-  •••:]-;•'  ::.-.i*:  •--  ?-.uv;}:t  f«»r  ii'»t  in  the  ct^nstnic- 
t|..:i  r.f  r  .<•  -Lji  .K«.:--  .■:  ii.iii.iv.  "r.m  :i!'*«*  ;»n«l  chit-fly  in  the  iirojier 
;'"''»)iiij;/  of  t|i.-  f..;i-.  —  .i^  T  :.•-  ]»»iii:*  i.if  iittiick.  Kiich  o.^tlv  iroiiclad 
oii;M;f  \i,  \}*'  :\  •Ii; i*ii':.  'l^-f^-ii'l^-'l  :iiftiiii>t  the  lorj»*-tlo  and  the  ram  bv 

rii.ill'  I  nrifri'  ;'»Pi-  lnif  ]♦  *•  iiiij»i>rtarit  jMrts  of  the  j^enenil  forces. 
( f  i  If  fli<  fMM';.'i.iij^  roii-^iilcnitit'ii^  ari'  ci'irect,  there  i>  still  j»laee  iu 
II, I.. 1 1  \\;iif.iM-  foi  ro.tly  in»iirl;iil«.  with  thick  annoiiF  and  |xiwerfiil 
I'lin  .  'I  h*  i«  i-  j»I;i'i-  jiNo  for  a-^ociatiun  with  them  of  iniarraourtHl 
Si  «1  ;iriiH<l  witli  tli<-  ti.ijHMlo  ami  nianneil  by  hnive  men.  (9) 
'Mil  M  I  woil:  ;il-o  for  litjlitly  arinoiinMi  an«l  partially  annoured shi})^, 
III  I. Ill  I  .my  :iinn»iir  nlilij^n-;  iIm-  advfr>aiy  to  increase  the  jwwer  and 
(liriiirn   li  (In-  iiuiiiIkt  <»i  liis  ^iilis/ 

in  III'  <li  •11  -ion  on  Mr.  Haniahy's  jKiper,  Adminil  8irB.  S2)encer 
h'oliiM  OH  ..ml  :  *  No  su^'i^r.Nt  ion  more  valuable  for  the  pur|)oses  of 
sMii  li,i.  Ill  I  II  im.hIi-  l»y  any  |Mrson  within  my  knowledge  than  the 
,ilili  .iii'i'i  lion  wlin-li  liJis  Immii  nunle  )>v  Mr.  Hamabv,  that  the  true 
iMMili  of  ill  li mini';  oiii  lir:i\y  iionclads  from  these  attacks  is  by  the 
iiinnlii  (iMiM  I-  ol  ioi|n(|oi's  and  lanis.  No  fl<»ot,  therefore,  can  be 
iHii'iilMtil  ii  ill  I  I,  iiml  in  my  Innnblr  (Opinion  no  ship  like  the 
■  Inlliuhli'"  •  .Ml  III"  ron^iHf'H'd  a  sliip  of  war,  until  she  hsis  her 
.iIImmImiiI  i,nn'  iuhI  loi|MM|or.s  (o  nirrt  those  at  tacks  to  which  she  is 
.nil    i ••  l'>      hIi|«  I  i III, 

■  I  .nnunilr  ^ih  ln»l  mI-.o  (IimI  Mr.  Ha  rnaby  has  hit  upon  the  right 
pl.tn  I'l  «!•  I«  nihni;  n«  h  hip-.  Iioin  tin*  attacks  of  t(»rpedocs.  It  is  by 
,,„,,»,,,  .HMil.  Ihul  Non  nm-.t  ..nct-riMU  and  not  by  piling  mountains 
n(  hon  n|«oh  lh«     tdi  •.  •'»  \«'Ui  ■•Inp^.' 

Mm  V     i.  h'«id  looli  a  puMunn^nt  \m\  in  tlu*  discussion.     He  also 
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approved  highly  of  Mr.  Barnaby's  proposal: — *  The  proper  way  to  SirE.J. 
defend  armoured  ships  from  rams  and  torpedoes  is  by  auxiliary 
vessels ;  and  I  must  say  that  this  idea  seems  to  me  to  be  likely  to 
prove  important  from  what  I  have  found  to  be  generally  a  very  good 
reason,  that  is,  that  there  is  a  sort  of  concurrence  of  opinion  setting 
in  that  direction.' 

Mr.  J.  Scott  Russell  said  : — *  Mr.  Bamaby  deserves  great  credit  Mr.  Scott 
for  the  manner  in  which  he  has  developed  that  large  question  that  a 
ship  is  not  a  fleet,  and  that  a  dozen  of  ships  is  not  a  fleet,  and  that 
a  dozen  of  the  strongest  ships  is  not  a  fleet,  and  that  nothing  is  a 
fleet  but  a  series  of  ships  of  different  classes,  all  grouped  around 
some  other  ships,  and  each  performing  some  special  function  of  its 
own  in  that  service.  All  the  best  naval  men  I  know  in  all  countries 
are  of  that  opinion.' 

The  smaller  vessels,  which  are  to  be  combined  with  the  first-class  Auxiliary 
ironclads,  can  only  be  made  effective  by  insisting  absolutely  on  the  should  be 
principle   of  specialisation.     Eams  will  be  required  to  support  the  u2*one 
attack  of  the  larger  ships.     The  repeated  charges  of  an  *  Inflexible '  ^^^^ 
through  a  hostile  fleet,  according  to  the  tactics   proposed  by  the 
French  writers,  would  be  infinitely  more  formidable  if  she  were  fol- 
lowed by  an  auxiliary  ram  on  either  quarter.    The  following  opinions 
of  naval  officers  are  quoted  in  support  of  this  proposition.     Captain  Captain 
Colomb,  in  his  paper  on  the  attack  and  defence  of  fleets,   read  r.n. 
April   3,  1871,  remarks: — *  The   ram  pure  and  simple  is  strongly 
advocated  as  a  weapon  by  8ir  George  Sartorius,  and  I  must  own  that 
it  seems  to  me  a  gunless  ram  of  equal  speed  with  the  "  Monarch,"  but 
about  one-fifth  her  size,  would  meet  her  on  equal  terms  in  the  open  sea.' 

The    views    entertained    by   Sir   George   Sartorius   were    fully  Rams, 
developed  in  a  i)amphlet,  from  which  the  following  passages  have  sartorius 
been  extracted  : — *My  reason  for  refusing  guns  to  the  unarmoured 
ram   is   that   there    should  be  no  possible  cause  or  temptation  to 
distract  the  attention  of  the  commander  from  the  ram  power.     It 
was  the  guns  and  smoke  from  the  Austrian  rams  that  made  them 
lose  their  best   chance,  when  they  ran  between  the  Italian  ships 
instead  of  into  them,  when  the  latter  were  firing  their  broadsides. 
I  gain  what  is  of  more  importance  to  these  vessels  in  comi)ensation 
for  the  gun — more  speed  and  handiness.  .  .  .  The  ordinary  speed  of 
the  ram  should  not  be  less  than  fifteen  knots,  capable  of  rising  to 
nineteen  or  twenty  knots.  .  .  .  Two  or  three  towers  are  necessary 
for  musketry,  grape-shotproof.     These  would  be  the  stations  for  the 
captain  and  helmsman  in  action. 
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*  Then*  is  nothing  in  tht*  form  recjuired  for  the  ram  which  pre- 
cludes an  able  constructor  from  keeping  in  view  the  facility  of  con- 
verting tlu*se  vesj»«'ls,  when  not  re<piired  for  the  more  formidable 
dutii's  of  their  name,  into  most  efficient  sailing  or  steaming  frigates 
and  corvettes.  For  making  {MiRsages  they  could  have  topmasts  and 
t(»])g-allant-maHts.  A  very  little  practice  would  soon  render  easy  the 
lowering  and  niimng  of  masts.' 
Caiitain  Keturulng   to   the   ]>aper  to  which   we   have   already    referred, 

ITN.  Captain  Colond)  expressed  an  opinion  that  the  ram,  if  provided  with 

r  s'l"****'     '^^  eiid-ou  tire,  should  in  no  cas<»  wm*  her  gini  in  approaching  to  ram 
1*^71.  an  (»nemy,  but  that  he  should  l>e  glad  to  see  his  adversary  iise  his 

guns,  IxH'ause  his  own  movements  would  be  disguised  thereby.  This 
opinion  is  confirmt>d  by  Ad  mind  do  la  (iraviere,  who  says: — *The 
piM)r  advantage  to  be  gjiined  by  a  discharge,  rendered  uncertain  by 
the  rapidity  with  which  the  distance  varies,  cannot  com{)ensate  for 
the  el(»ud  of  smoke  which  will  envelope  the  ship  at  an  all-important 
moment.  To  a  certain  extent,  mana^uvring  qualities  are  more 
important  than  high  speed.' 

Sir  (feorgt*  Sai*torius  took  jxJirt  in  the  discussion  on  Captain 
Ctilonib's  |Kii)er.  II(j  ][)ointed  out  that  if  a  ram  were  to  attack  a  fleet 
at  night,  artillery  firt?  would  be  useless  as  a  defence.  The  nmis  he 
proposi'd  were  without  guns,  but  were  to  be  superior  in  speed  to  the 
vessels  destined  for  attack.  By  giving  up  the  annament,  a  large 
additional  quantity  of  fuel  could  be  carried,  nuieh  more  fuel,  in  fact, 
tlum  could  be  carried  by  the  vessels  of  the  enemy's  squadron.  With 
this  advantage  of  coal-carrying  capmnty  on  their  side,  they  could, 
in  the  course  of  a  very  few  days,  compel  the  annoured  and  armed 
s^juadron  to  retire  into  port,  in  order  to  avoid  being  lost  for  want  of 
steam. 
Sir  Kdward  The  following  observations  from  a  paper  on  *  Naval  Tactics,'  read 
"*^  ^  *  by  Admiral  Sir  Kdward  A.  Inglefield,  before  the  Royal  United 
Service  Institution  on  June  29,  1868,  illustnite  the  imiK)rtant  part. 
which  may  be  taken  by  auxiliary  vessels  acting  in  concert,  with  first- 
class  ships  : — *It  would  be  very  difficult  for  two  squadrons,  coming  at 
the  nite  of  ten  knots,  to  ram  each  other,  very  difficult  for  them  to 
8trik(»  each  other  exactly.  The  rams  should  be  brigaded  together, 
to  act  when  the  enemy  was  paralysed,  either  by  some  distister,  or  by 
"  the  first  shock  of  battle,"  and  it  is  then  I  l)elieve  the  rams  will  be 
more  useful  than  if  they  were  to  be  the  leaders  of  the  fleet.  At 
the  commencement  of  the  action,  every  ship  being  in  her  best  trim, 
having  her  full  power,  and  able  to  steer  perfectly,  it  will  be  very  easy 
to  my  mind  to  avoid  the  blow  of  any  ram  that  is  clearly  directed 
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towards  your  ship.  But,  on  the  other  hand,  when  a  ship  has  been 
disabled  or  paralysed  by  a  broadside,  or  by  something  which  has 
happened  on  board  of  her  with  the  first  collision,  it  is  then  that  1 
think  the  ram,  not  having  been  engaged,  may  run  steadily  into 
another  vessel,  because  she  has  all  the  chances  on  her  side,  while 
the  other  is  comparatively  helpless.' 

In  the  subsequent  discussion  the  chairman.  Sir  Henry  J.  Cod-  Sir  iienry 
rington,  said  : — *  There  was  another  point  mentioned  about "  ram-  ton. 
ming."  I  do  not  quite  agree  with  Captain  Inglefield,  about  putting 
the  rams  so  far  astern.  I  have  not  the  least  doubt  that  there  will 
be  very  great  diflBculty  of  ramming  in  the  first  line.  But  supposing 
an  admiral  puts  his  ships  in  two  eflScient  ramming  lines,  I  believe 
the  second  line  will  be  the  one  that  will  ram.  The  first  attempts 
that  will  be  made  will  result  in  confusion  and  melSe  between  the 
two  first  ships  that  grapple  ;  and  it  is  those  that  come  up  imme- 
diately afterwards  that  will  be  able  to  act  upon  those  which  are  still 
unscathed,  but  have  lost  their  way ;  that  is  the  time  for  ramming.' 

We  have  a  similar  opinion  from  Admiral  Hobart  in  his  recent  Admiral 
article  in  the   North   American   Review.      The    rams,   he  thinks, 
should  lie  by  until  one  of  the  enemy's  ships  is  in  difficulty,  and 
then  rush  at  the  injured  ship  with  their  ram. 

The  writer  of  an  article  published  in  Blackwood  in  February,  Blackwood, 
1878,  on  *  Ironclads  and  Torpedoes '  is  equally  strong  in  his  advocacy  \l-^^^'' 
of  auxiliary  vessels. 

*  The  most  useful  auxiliaries  which  a  squadron  of  ironclads  could 

probably    have,  would  be    short,  handy,  mastless  torpedo-rams,  as 

recommended  by  Sir  George    Sartorius.      These  vessels  should  be 

protected  by  armour  as  far  as  possible,  but  they  should  carry  no 

guns,  and  should  be  specially  equipped  for  torpedo  work  of  every 

description.     Such  a  vessel  would  require  but  a  small  crew,  and  these 

would  be  all  skilled  torpedo-men.     She  would  be  of  low  freeboard, 

and  would  present  a  comparatively  small  target  to  the  enemy ;  and 

effectual  means  would  of  course  be  adopted  to  protect  the  crew  from 

small-arm  fire.     In  a  vessel  of  this  type  torpedo  warfare  could  be 

carried  out  to  the  best  advantage.     Each  large  ironclad  might  have 

a  torpedo  ram  attached  to  her  as  a  tender,  which  she  would  take  in 

tow  when  necessary,  for  the  purix)se  of  saving  her  fuel.     In  action, 

the  duty  of  this  tender  would  be  to  second  the  operations  of  her 

princii)al  by  ram  and  tori)edo  as  op^wrtunity  presented.    A  few  such 

vessels  stationed  at  the  mouth  of  the  Thames,  and  at  Ramsgate  and 

Dover,  would  probably  be  of  great  service  in  war  time.' 

If  the  ram  is  to  be  regarded   essentially  as  an  auxiliary,   the 
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dinpliicement  would  probably  be  limits  to  an  amount  not  exceeding 
2,500  tons.  In  a  ram  of  such  dimensions  every  consideration  should 
Ix'  subordinate  to  the  use  of  the  one  primary  weapon ;  but  it  does 
not  follow  that  the  ram  should  be  absolutely  gunless.  The  ram  may 
be  the  more  formidable  weapon,  but  in  the  present  state  of  naval 
warfare  the  gun  cannot  be  abandoned. 

In  his  lecture  at  the  United  Service  Institution  on  June  8,  1877, 
on  the  *  Development  of  our  Modem  War  Fleet,'  Mr.  Scott  Russell 
gsive  the  following  graphic  description  of  the  probable  course  of  a 
mcKlem  naval  engagement : — 

^  According  to  all  the  information  I  have  gathered  from  the  ablest 
men,  the  following  series  of  facts  are  to  be  dealt  with  : — 

*THE   FIGHT   BEGINS. 

*  Standing  on  the  deck,  24  feet  above  the  water,  I  see  my  enemy 
clear  on  the  horizon.  He  is  seeking  me.  I  am  seeking  him.  We 
are  six  miles  apirt ;  at  modest  speed  a  mile  takes  six  minutes ;  at 
that  si)ee<l  wo  shall  meet  in  eighteen  minutes. 

*  What  to  do  in  these  eighteen  minutes  is  a  serious  question. 

*  There  is  not  a  heavy  sea  on,  but  an  ordinary  swell,  our  ships 
roll  gently  ;  steam  steadily  ;  our  guns  are  cliarged ;  all  is  ready. 

'  Now  comes  the  serious  question  — As  we  approach  shall  we  fire 
or  not  ? 

*  TWKLVK   MINUTES. 

*  Six  minutes  have  iwissed,  and  we  are  now  within  four  miles  of 
each  other,  shall  we  throw  away  our  shot  ? 

SSix  minutes  more  have  iKissed,  we  are  within  4,000  yards  of 
each  other,  shall  we  throw  away  our  shot  ? 

*  Hetter  reserve  all  for  near  and  sure  fire. 

*  THREE   MINITES. 

*  Wt»  are  now  end-on.  2,000  \-anls  ai>art.  Three  minutes  of 
time  left. 

*  Shall  we  continue  end-on  ? 

*  Shall  we  change  our  course  ? 

*  Why  change  our  course  ? 

*  1  dare  not  change  my  course ! 

*  That  is  the  answer  to  me  by  an  able  and  exi>erienoed  com« 
nuuider. 

^  Now  I  quite  agree  with  our  brave   seaman  that  he  dare  not 
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change  his  course.     It  would  be  weakness.     It  would  be  fear.     It 
might  be  folly. 

*  His  orders  must  be,  Stand  by !  Steady !  Full  speed  ahead. 

*  THREE   MINUTES   APART. 

*The  three  minutes  are  soon  over!  The  engineer  gets  all  in 
order  for  the  crash !  All  in  the  ship  is  already  made  fast !  The 
commander's  eye  never  leaves  the  enemy.  At  the  end  of  a  minute, 
he  sees  the  enemy  hesitate. 

*  He  swerves  to  port !  Port  the  helm  is  our  order.  The  ship 
swerves  to  port,  but  is  too  slow  to  escape  us. 

*  The  two  minutes  are  over,  he  has  not  been  able  to  get  round 
more  than  four  points.  We  also  have  got  four  points  round,  we  are 
now  full  speed  right  athwart  his  beam. 

*  Stem  on.     Stem  into  him.     His  side  is  open  to  the  sea.' 

Commenting  as  a  naval  architect  on  the  imaginary  battle  which  he 
had  described,  he  arrives  at  the  conclusion  *  that  the  first  fighting 
element  I  have  to  meet  is  "  greatest  strength  to  strike  my  enemy 
with  most  harm  to  him  and  least  to  me,"  that  the  second  fighting 
element  is  "  greatest  gun  power  " — to  throw  the  greatest  number  of 
largest  shells  into  him  with  highest  speed  at  close  distance  and  in 
shortest  time.  These  two  are,  it  seems,  the  first  fighting  elements 
which  the  modem  man-of-war  must  possess.' 

The  ram  and  torpedo  skilfully  handled  can  produce  terrible 
destruction ;  but  the  near  approach  of  the  two  combatants  which  is 
necessary  makes  the  efiect  of  the  recoil  or  the  explosion  not  less 
perilous  for  the  assailant  than  the  assailed.  For  some  time  to  come 
it  may  be  assumed  that  the  arms  which  strike  a  blow  at  a  distance, 
such  as  the  gun,  will  combine,  all  things  considered,  the  greatest 
number  of  advantages  in  their  favour. 

Sir  Edmund  Commerell,  in  a  speech  at  the  United  Service  sir  Ed- 
Institution,  while  recognising  the  superior  efficiency  for  ramming  of  mereii.  " 
short,  handy  vessels,  as  against  long  and  less  manageable  ships, 
objected  to  the  building  of  any  vessels  not  armed  with  guns.  His 
experience  of  all  exceptional  vessels  was  that  they  were  sure  to  be  in 
the  wrong  place  at  the  right  time.  The  addition  of  a  gun  or  guns, 
even  though  not  protected,  is  essential  to  the  general  utility  of  a 
vessel  of  war.  It  would  seem  desirable,  therefore,  that  provision 
should  be  made  for  a  moderate  weight  of  armament  in  any  repetitions 
which  may  be  proposed  of  the  *  Polyphemus '  type. 

In  order  to  penetrate  the  hull  of  an  enemy  a  ram  must  be  able 
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and  Navy  Gazette  of  New  York,  he  says : — *  Comparing  the  stated 
amount  with  that  expended  on  the  "  Inflexible,"  it  will  be  found  that 
a  fleet  of  sixty  "  Destroyers  "  could  be  built  for  the  amount  paid  by 
the  British  Government  for  its  stately  monitor.  It  would,  of  course, 
be  absurd  to  propound  the  question,  Could  the  "  Inflexible "  resist 
an  attack  from  the  supposed  fleet  ?  But  it  will  not  be  absurd  to 
question  whether  the  great  ironclad  could,  unassisted,  brave  an  attack 
from  a  single  craft  of  the  "  Destroyer "  type,  capable  as  it  is  of 
defying  heavy  ordnance,  and  cajmble  of  approaching  within  any 
desirable  distance  before  dispatching  the  torj^edo.' 

Torpedo  boats  of  the  *  Lightning '  type  can  be  produced  at  a  cost 
of  5,500/.  each  ;  fifty,  therefore,  could  be  built  for  275,000?.,  or  not 
more  than  one-third  the  cost  of  the  *  Inflexible.' 

Lieutenant  Campbell,  the  writer  of  a  recent  Naval  Prize  Essay,  Lieutmant 
recommends  that  every  fighting  ship  should  be  fitted  with  two  fast  ^iS?  * 
steam  torpedo  quarter-boats.  Thus  in  a  fleet  of  eighteen  ships  there 
would  be  thirty-six  small  torpedo  steamers,  deahng  destruction  on  all 
wounded  vessels  of  the  enemy.  In  addition,  Lieutenant  Campbell 
recommends  that  every  fighting  ship  should  have  a  torpedo  tender  of 
from  200  to  400  tons,  which  should  keep  close  to  the  line-of-battle 
ships,  ready  to  dart  out,  and  cause  the  enemy  to  give  a  sheer,  or  run 
her  down  and  entangle  herself,  ready  for  the  next  line-of-battle  ship 
to  ram,  or  the  next  tender  to  follow  up  the  attack. 

The  number  of  sea-going  torpedo  vessels,  which  should  be 
attached  to  the  fleet,  cannot  be  determined  by  any  definite  rule.  In 
the  absence  of  experience  the  shipbuilding  programme  for  an 
armoured  navy  must  be  more  or  less  of  a  tentative,  unceiiain,  and 
arbitrary  character.  All  large  ironclads  being  now  supplied  with 
torpedo  boats,  the  sea-going  torpedo  vessels  here  proposed  should 
not  perhaps  exceed  the  proportion  of  two  for  every  first-class  battle- 
ship. Their  sphere  of  operations  would  probably  be  limited  to 
European  waters ;  and  they  would  be  towed  whenever  a  sea  passage 
was  undertaken. 

The  same  principle  of  specialisation  must  be  followed  in  the  Vessels  for 
construction  of  those  coast-service  ships,  which  on  many  occasions 
would  afford  valuable  aid  to  the  large  and  deep-draughted  ships. 
The  Committee  on  Designs  give  conclusive  reasons  for  establishing 
distinct  types  for  the  various  and  diversified  operations  in  which  the 
fleet  may  be  required  to  engage : — '  As  a  powerful  armament,  thick 
armour,  speed,  and  light  draught  cannot  be  combined  in  one  ship, 
although  all  are  needed  for  the  defence  of  the  country ;  there  is  no 


coast  ser- 
vice. 


INTlMPrcTlnN. 


..    •:  ^iw  tIji-  ]in']Niii(I«'nin('«'  ti^  ••aoh  in  its  turn  amonp^t 

tx>«.^    't"  ^iiips,  wlii<-h  shall  iiuitiuiily  «iii]ipleiiu*iit  wich 

A      -.  «  i.!«i   :l\iTr-fiirf  rccoiiiiiu'iKl  that   «»ne  olass  of   cMwst- 

-  -..*  mti   |ni»»;is  thr  liiiiitifl  armi»iir  i»f  the  ••Cyclops," 

^.i.iiii  sjiffil  as  ran  Ik*  ohtaint-d  wiihriut  any  material 

iKiiii^ht   ••f  watrr   hy  s'lrritirintT  **Tie  of  the  turrets 

,  viiiiniii   |H»rtinn  of  thi*  breastwork.     A>  the  suggested 

-,  »  ..i  «'iil«l  ren<lfr  her  nion.*  serviceabl**  at  >esi,  we  should 

.).    i,itlition  of  ^u^'h  a  suprrstrut'ture  as  may  Iv  nnjuisite 

N  .1.  ViMiMu-uts  and  coiist   warfare  the  'Monitor'  tyi»e  is  tlie 


I « 


»..i,  'ti  M'plv  to  the  Secretary  of  tlie   L'niteil  States  Navy, 

:».»»!^ii'M  expresseil   his  view^  as  follows: — 'The  monitors 

..  \  iiiMiies  i»\i'r  every  other  type  in  their  lighter  draught, 

.  K.    iiid   ilireetion  of  fire  aroun<l   the   whole   circle;  they 

v\   \itlerv  into  the  lea>t  d(Mjth  of  water.     With  vessels 

,     tlu*  monitor  will   over|M)wer  the  broadside/     On  the 

.   ,   I-.    Vdniiral   Porter  jKuntcd   out   in  his  reiH)rt  of  I860, 

s,i\    >K»w,  and  not   at  all  ralciilate<l  to  silence  heavy 

I,  I  .  I»   i\s|nire  a  raj)id  and   continu<»us  fire  to  drive  men 

Monitors  are  famous  coadjutors  in  a  fight,  and  put 

, ,    .:  'w  .  \\\\\\'\\  tell  on  casemates  and  bomb-proofs. 

,    ,   ',  'III  diaui^ht   and  high  evolutionary  qimlities,  moni- 

.y\\    M'ome  against  an  attack  with  the  mm.     Lieu- 

,    ,n  lit  Ins  lecture  delivered  at  CroustacU,  remarked  : — 

I  u*'  .»   h*ur  c(>nst ruction,  sont  garantis  de  leperon. 

Ux,^»ns  Taisance  avec  huiucllt*  les  monitors  evoluent, 

.  ,  n  1 1  iMciliJ**  V^^  ^'"  n'sulte  pour  eux  deviter  les 
nou..  d;ins  "K^ii  opinion,  ]o  droit  de  dire  que  les 
.,    ixpe  de  navires  les   mieux  garantis  con t re  les 


'  •  I 


I   • 


,;     jsVl    Admind   PoHer  commends  the  (h)u])le- 
.,!»  budu'i  IVeelM)ard  as  (juite  able  to  live  through 
Ketmnit»tf  <**  ^^^*   ^•'"'**  subject  in    1876   he 
n»nui**i  the  various  systtMus  of  foreign  navies, 
I  »   .  X.  Ihid  the  I'nited  States  started  on  tlie  right 
lud   should   follow   it   up  by  building  vessels 
.  '*    ,!f   I'HNdei-  power  for  (x*ean  warfare.'     For  ser- 
''"     *'"'     ''y\  \\\   hMilHiurs  and   rivers,  the   success  of  the 
,.,.    .-  -^^    *^'''    '**\u.ivelv  cstaldished  by  the  hard  fighting  and 


.1  \  * 

I 


CONSTRUCTION  OF  AUXILIARY  VESSELS.  73 

ample  experience  acquired  during  the  war.  The  model  designed  by 
the  Americans  was  soon  adopted  by  other  navies  on  both  sides  of  the 
Atlantic,  The  monitor  type  was  specially  designed  for  coast  warfare, 
and  not  for  cruising  upon  the  broad  waters  of  the  ocean.  Sir  E. 
Reed,  in  his  work.  Our  Ironclad  ShipSy  refuses  altogether  to  accept 
vessels  of  this  tyi)e  for  ocean  service.  No  monitor  of  the  American 
type  can  be  considered  a  satisfactory  sea-going  vessel.  Without  a 
high  freeboard  the  quality  of  habitability  cannot  be  secured.  Both 
Commodore  Rodgers  and  Admiral  Porter  are  agreed  that  the 
American  monitors  were  not  adiipted  for  service  as  cruisers.  The 
invulnerability  which  was  one  of  the  great  sources  of  superiority  in 
the  original  monitors  was  due  to  their  low  freeboard.  This  advantage 
disappears  with  the  high  freeboard,  which  becomes  a  necessity  in  a 
ship  intended  to  keep  the  seas,  and  not  merely  to  make  an  occasional 
passage  from  port  to  port. 

The  reconstruction  so  often  recommended  by  the  constructors  Recon- 
of  the  breastwork  of  the  *  Cyclops '  class  would  be  the  least  costly  «Cjclopa.' 
means  of  furnishing  a  few  sea-keeping  coast-service  ships  to  the 
navy.  To  render  these  ships  absolutely  seaworthy  it  is  necessary 
to  build  up  the  sides  of  the  ships  to  the  level  of  the  upper  deck  of 
the  present  superstructure  or  breastwork.  We  want  some  vessels 
of  dimensions  not  exceeding  those  of  the  '  Cyclops '  for  the  defence 
of  Gibraltar  and  other  stations,  where  the  smaller  ironclads  of  foreign 
navies  may  be  encountered. 

It  may  be  urged  that  auxiliary  vessels  can  be  produced  so  quickly  Time  re- 
that  it  is  unnecessary  to  build  them  in  anticipation  of  the  emergency  build  smaii 
of  war.     W^e  shall  do  wrong  if  we  reckon  on  the  command  of  time,  ^^^^ 
and  postpone  too  long  the  task  of  providing  anything  which  is  admitted 
to  be  essential  to  the  efficiency  of  the  navy.     The  telegraph  and  the 
railway  have  accelerated  political  complications,  and  brought  con- 
tending armies  more  promptly  face  to  face.  There  has  been  no  corre- 
sponding acceleration,  but  rather  the  contrary,  in  the  rapid  creation 
of  first-class  ships  for  the  line  of  battle.     Even  the  smaller  vessels, 
when  of  complicated  design,  occupy  some  months  in  building. 

The  following  letter  from  Messrs.  Ijaird  Brothers  gives  more  pre-  Menn. 
cise  information  on  the  point  under  consideration  : —  Brothers. 

Birkenhead  Iron  Works,  Birkenhead, 
March  4,1871. 

*  In  reply  to  your  note  of  the  23rd  ult.  on  the  subject  of  ironclad 
vessels  of  moderate  draught  adapted  for  coast  defence,  and  the  possi- 
bility of  building  them  with  such  rapidity  in  the  event  of  our  being 
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threatened  with  ji  naval  war  as  to  render  it  unnecessary  to  ex])end 
the  national  resources  ujKm  the  construction  of  such  vessels  in  time 
of  peace,  we  agree  with  you  in  thinking  that,  although  a  large  fleet 
of  wooden  gunboats  at  the  time  of  the  Crimean  War  was  turned  out 
with  great  mpidity,  the  more  complicated  type  of  vessel  involved  in 
an  ironclad  would  take  a  much  longer  time  to  get  ready  for  service. 

*  With  regjird  to  the  gunboats,  we  suppose  that  even  with  all  the 
exertions  that  were  made  it  could  not  be  considered  that  much  less 
than  six  months  elapsed  between  the  time  of  their  being  ordered  and 
being  ready  for  service. 

*  With  regard  to  ironclad  vessels  of  light  draught  and  low  free- 
board, fitted  with  revolving  turrets  for  one  or  two  heavy  guns,  pro- 
tected by  thick  armour-plating,  we  think  that  it  may  give  you  a 
good  idea  of  what  has  been  done  to  enclose  a  printed  extract  stating 
shortly  the  number  of  vessels  of  this  class  that  we  have  built  for 
different  Governments,  together  with  their  tonnage,  power,  and 
draught  of  water. 

'Of  these,  the  "Bahia"  was  built  in  the  shortest  time,  viz., 
about  eight  months  ;  the  "  Lima  Barros,"  "  Heiligerlee,"  and  "  Kro- 
kodil  "  in  ten  to  twelve  months  ;  and  the  larger  vessels,  "  Huascar," 
"  Prins  Hendrick,"  and  "  De  Stier,"  in  periods  of  from  fourteen  to 
eighteen  months. 

'  It  is  true  that  in  the  case  of  these  vessels  no  attempt  was  made 
to  work  overtime  to  the  extent  of  doing  the  utmost  amount  of  work 
in  every  twenty-four  hours  which  human  labour  is  capable  of  execut- 
ing, but  ordinary  diligence  was  used  in  carrying  out  the  work,  and 
to  do  more  than  this  for  the  long  perioil  occupied  in  building  a 
vessel  of  war  is  most  difficult  to  organise  and  can  scarcely  be 
depended  ui)on. 

*  Again,  we  must  take  into  consideration  that  these  vessels  were 
all  designed  and  built  some  years  ago  when  the  thickness  of  armour 
was  less,  and  when  consequently  it  was  more  easily  fitted  than  it  is 
now ;  in  fact,  what  was  done  in  the  case  of  these  vessels  can  only  be 
taken  as  a  general  guide,  for  every  year  such  an  advance  is  made  in 
guns  and  armour  as  to  alter  many  of  the  conditions  both  in  design 
and  construction.  In  making  these  observations  we  are  not  unmind- 
ful of  the  fact  that  the  improvement  in  the  appliances  for  doing  the 
work  advances  more  or  less  in  proportion  to  the  difficulties  of  the 
work  to  be  done,  hence  the  actual  time  required  for  building  vessels 
of  the  most  improved  type  might  not  differ  much  from  that  occupied 
in  building  the  older  class  of  vessels  when  this  kind  of  work  was  less 
understood  than  it  is  now. 
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*  You  may  be  aware  that  the  Government  are  actually  building 
four  vessels  by  contract,  ordered  in  August  last :  the  "  Cyclops,"  the 
«*  Gorgon,"  the  "  Hecate,"  and  the  "Hydra,"  of  2,107  tons  and  250  h.p., 
each  fitted  with  two  turrets  with  two  guns  in  each,  or  four  guns 
altogether ;  the  hulls  being  protected  with  armour  eight  inches  thick, 
and  the  turrets  t^n  inches ;  draught  of  water  about  fifteen  feet  six 
inches.  These  vessels  are  building  under  very  stringent  conditions 
as  to  time  for  completion,  but  we  believe  that  the  interval  will 
nevertheless  fall  but  little  short  of  fifteen  to  sixteen  months. 

*  It  would  therefore  apj^ear  from  what  we  have  stated  that  we 
could  not  place  much  reliance  on  extemporising  a  fleet  of  ironclad 
turret  vessels  after  war  was  declared,  and  it  does  not  appear  in  the 
present  state  of  political  matters  that  much  time  is  allowed  to  elapse 
between  the  occurrence  of  the  complications  that  may  ultimately  lead 
to  war  and  the  declaration  which  leads  to  action  being  taken. 

*  The  number  of  vessels  ordered  at  one  time  (if  a  large  number) 
might  affect  the  time  for  building,  as  rapid  progress  is  dependent  on 
the  prompt  supply  of  armour-plates  and  other  materials,  the  pro- 
duction of  which  is  limited. 

*  In  any  case,  no  exact  estimate  of  time  can  be  made  until  the 
general  design  is  settled,  fixing  dimensions  and  style  of  armour  and 
armament,  although  such  vessels  as  we  have  alluded  to  as  having 
been  built  in  the  ordinary  course  of  business  might  perhaps  be  pro- 
duced in  an  emergency  in  a  somewhat  shorter  time  than  we  have 
named  by  extra  exertions  at  any  extra  cost. 

*  We  remain, 

*  Yours  truly, 

*  Laird  Bros.' 

In  connection  with  the  general  question  under  discussion,  allusion  simpiific»- 
may  be  made  to  a  subject  which  is  equally  important  both  as  it  affects  ^^1  jlls. 
the  period  occupied  in  building  ships  of  war  and  the  cost  of  building 
them.     It  is  desired  to  insist  on  two  essential  points : — 

I.  The  simplification  as  far  as  ix)ssible  in  the  designs  for  the 
structure  of  our  ships. 

II.  The  growing  expenditure  on  internal  fittings. 

In  La  Gu€n*e  (VEscadre  M.  Dislere  objects  to  the  growing  expense 
in  fitting  modem  fighting  ships.  Everywhere  steam  machinery  is 
asked  for  to  work  the  capstan,  to  hoist  the  ashes,  to  perform  every 
laborious  manual  operation.  As  it  is  necessary  to  carry  large  crews 
to  fight  the  ships,  a  large  expenditure  on  labour-saving  appliances 
seems  scarcely  justified. 

With  regard  to  the  simplification  of  designs  it  will  probably  be 
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sufficient  to  throw  out  a  general  suggestion.  The  designs  for  our 
ships  afford  proof  of  such  ability  on  the  part  of  our  constructors  that 
we  may  venture  to  rely  on  the  adoption  wherever  it  is  practicable  of 
simpler  and  cheaper  methods.  Attention  is  directed  to  the  subject 
here  on  the  general  ground  that  economy  is  a  main  element  of  naval 
strength.  If  our  ships  cost  less  we  should  build  them  in  greater 
numbers. 

oeni  In  bringing  these  observations  to  a  conclusion  we  may  refer  once 

ns.  more  to  the  proceedings  of  foreign  nations.     The   construction    of 

Binff  armoured  sea-going  vessels  has  been  practically  abandoned  by  foreign 
ivjfnU.  I^^w^rs,  with  the  two  exceptions  of  France  and  Italy.  Bussia,  which 
has  recently  made  the  greatest  efforts  to  prepare  for  active  naval 
operations,  has  constructed  more  than  a  hundred  torpedo-boats,  as 
being  the  most  effective  means  of  attacking  large  ocean-going  iron- 
clads in  narrow  waters.  Russia  has  also  equipped  a  considerable 
number  of  swift  and  lightly  armed  steamers,  for  the  purpose  of 
cutting  up  the  commerce  of  an  enemy. 

In  seeking  for  some  indications  as  to  the  direction  which  we 
should  follow  in  our  shipbuilding  iK)licy,  our  attention  will  be  confined 
to  PVance  and  Italy.  It  will  be  accepted  as  an  axiom  that,  while  we 
may  be  ourselves  so  impressed  with  the  imjwrtance  of  a  superiority 
of  numbers,  as  to  be  ready  to  surrender  an  extra  knot  of  speed  in 
order  to  increase  our  strength  numerically,  and  while  we  may  be  of 
opinion  that  an  armament  of  many  guns  of  powerful  but  not  unwieldy 
calibre  is  likely  to  be  more  effective  than  an  armament  of  monster 
guns,  necessarily  diminishing  in  number  as  the  weight  and  calibre 
are  increased,  yet,  on  the  other  hand,  we  cjmnot  allow  any  foreign 
Power  to  possess  vessels  which  we  cannot  overhaul,  or  to  carry  guns 
to  sea  which  may  inflict  a  damaging  blow,  to  which  it  is  impossible 
for  us  to  reply.  We  must  have  ships  as  swift  as  the  fastest,  and 
guns  at  least  equal  to  the  most  powerful,  which  are  to  be  found  in 
the  hands  of  any  possible  enemy.  The  Italians  are  prejxiring  to  take 
to  sea  four  100  ton  guns  in  ships  having  a  speed  of  sixteen  knots. 
Thev  have  also  furnisheil  their  navv  with  an  armament  of  four  more 
guns  of  the  same  calibre,  which  will  be  carried  to  sea  in  two  ships  of 
a  s}>etKl  of  fourteen  knots.  Wt»  must  Ih^  even  with  them  in  speed 
and  armament,  but  the  sanu*  armament  mav  be  more  formidable  and 
effei'tive,  if  distributed  in  twice  the  number  of  ships  having  an  equal 
or  sui)erior  spetnl.  The  lattt»r  plan  would  involve  the  construction  of 
a  much  larger  tonnagt*,  and  require  tluMvfiJn"  a  heavier  outlay  in 
proportion   to    the    annauiont.     On  the  other  hand,  an  advantage 
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would  be  gained,  in  a  gunnery  point  of  view,  in  the  greater  distribu- 
tion of  artillery,  and  the  more  perfect  concentration  of  fire.  The 
increased  facility  for  a  concentrated  attack  on  a  part  of  the  enemy's 
fleet  would  be  an  important  tactical  advantage.  If  the  ram  were 
resorted  to,  the  strength  of  the  fleet  in  that  most  deadly  though  un- 
wieldy weapon  would  be  doubled,  and  the  ships  would  be  more  easily 
manoeuvred. 

The  naval  weapons  are  the  gun,  the  ram,  and  the  torpedo,  and 
we  must  build  distinct  classes  or  tjrpes  for  the  effective  use  of  each 
arm.  The  large  ship  will  be  designed  specially  as  the  gun-carrying 
type,  and  will  be  armed,  as  it  has  been  proposed,  with  one  or  two  of 
the  heaviest  guns,  combined  with  more  numerous  pieces  of  lighter 
calibre.  Two  auxiliary  rams  should  attend  upon  each  first-class 
battle-ship.  They  will  be  of  the  *  Polyphemus'  type,  simplified  in 
certain  minor  but  costly  details,  enlarged  it  may  be,  and  made  more 
habitable,  and  well  armed  with  machine  guns.  The  stem  should 
be  designed  specially  for  ramming,  without  the  complication  of 
torpedo  fittings.  The  tonnage  will  probably  be  2,500  tons,  the 
speed  not  less  than  seventeen  knots.  The  auxiliary  flotilla  will  be 
completed  with  sea-going  torpedo  boats,  of  which  there  should  be 
two  or  four  to  each  battle-ship.  They  should  be  caj^ble  of  steaming 
twenty-two  knots.  The  tonnage  and  the  cost  of  such  a  battle-ship 
as  it  has  been  attempted  to  describe,  with  the  attendant  flotilla  of 
rams  and  tori)edo  boats,  would  be  approximately  equal  to  tliat  of  the 
'  Inflexible.' 

Argument  and  theory  would  seem,  to  show  that  our  expenditure 
on  battle-ships  would  probably  be  applied  most  effectively  if  our 
displacements  were  limited  to  8,000  tons.  The  practical  necessities 
of  the  situation  demand  a  larger  tonnage.  While  ships  of  eleven, 
twelve,  and  thirteen  thousand  tons  are  being  built  for  Italy  and 
France,  our  own  constructors,  with  all  their  skill  and  ingenuity,  may 
find  it  im{)ossible  to  produce  a  ship  which  would  satisfy  the  country, 
always  so  susceptible  on  questions  affecting  our  naval  supremacy,  with 
a  displacement  of  less  than  10,000  tons.  In  battle  it  is  jwssible  that 
the  large  ships  now  building  abroad  might  fail  to  realise  all  the 
anticipations  of  their  designers,  but  a  certain  moral  effect  is  un- 
doubtedly produced  by  the  concentration  of  ix)wer  in  one  im^wsing 
vessel. 

Our  constructors  are  disposed  to  place  more  reliance  on  horizontal 
armour  and  minute  internal  subdivision  than  on  side  armour  for 
protection  against  the  ever-increasing  power  of  naval  guns.  The 
reduction  in  the  weight   of  armour  by  the  adoption  of  the  new 
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system  gives  [iromise  lOf  a  return  to  the  dimensious  of  the  earlier 
ironclads. 

The  annament  of  the  first-class  battle-ship  should  be  a  mixed 
annament,  including  one  or  more  guns  of  the  heaviest  calibre 
mounted  en  barbette  or  in  an  enclosed  turret.  Lighter  guns  of  the 
improved  i>attenia  lately  introduced  will  form  an  essential  part  of  the 
armament,  and  sliould  be  carried  on  the  broadside. 

The  '  Dreadnought '  is  a  most  successful  type  of  turret  ship. 
Should  it  be  thought  desirable  to  substitute  in  the  ships  of  the  future 
a  mixed  annament  for  one  consisting  exclusively  of  very  heavy  guns 
the  after-turret  might  be  di8j)en8ed  with,  and  a  battery  of  18-ton  g^uns 
might  be  substituted,  protected,  as  in  the  French  ships,  against 
machine  guns  with  2-inch  steel  plates.  In  the  *  Dreadnought,' 
altered  as  proposed,  the  flying  deck  would  be  no  longer  necessary. 
The  ship  would  be  far  more  habitable  at  sea.  The  armament  would 
be  more  effective  against  all  unarmoured  ships,  and  against  the  large 
unannoured  surface  of  protected  ships.  A  considerable  armament  of 
light  guns  might  be  carried  on  the  upper  deck  as  a  defence  against 
torpedo  boats.  The  flying  deck  of  the  present '  Dreadnought '  is  too 
contracted  to  receive  a  sufficient  armament  of  machine  guns. 

Two  iron  lower  masts  fitted  with  armoured  crows'  nests  would  be 
required.  The  masts  being  necessary  as  imrt  of  the  fighting  e(]uii)- 
ment,  a  light  auxiliary  rig  may  l)e  supplied  with  advantage  in  many 
ways.  A  moderate  spread  of  canvas  would  aff'ord  op|x>rtunities  for 
€*xercisiug  the  crew,  and  would  be  valuable  in  handling  the  ship  in 
heavy  weather. 

The  conclusions  to  be  deduced  from  this  examination  of  the 
opinions  of  many  minds  on  the  shipbuilding  question  are  : — 

(1)  The  main  expenditure  should  be  directed  to  the  construction 
of  sea-keeping,  sea-going  ironclads.  As  compared  with  the  masted 
broadside  type,  the  turret  ship  is  incomparably  more  formidable,  for 
action  at  close  quarters,  but  it  is  defective  in  the  numl^er  of  gims 
and  in  the  quality  of  habitability  at  sea.  A  combination,  therefore, 
of  the  central  battery,  armed  with  mitrailleurs  and  light  armour- 
piercing  guns,  and  one  or  two  turrets  mounting  two  guns  of  the 
heaviest  civlibre,  as  proix)8ed  by  the  Controller,  and  now  being  carried 
out  in  the  *  Collingwood,'  would  seem  to  embrace  the  main  features 
of  a  first-class  ironclad. 

(2)  We  must  have  some  means  of  attacking  the  fastest  ships  in 
any  navy. 

(3)  The  first-class  ships  must  be  supplemented  for  active  war 
service  by  auxiliary  vessels,  each  specially  designed  for  the  use  of 
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^ome  one  of  the  various  weapons  of  naval  warfiue.  We  shall  require 
rams  and  torpedo  vessels  as  auxiliaries  in  fleet  actions  at  sea,  while 
coast-service  vessels  of  the  monitor  ty})e  are  the  most  effective  for 
the  attack  of  fortresses. 

(4)  Our  earlier  ironclads,  though  obsolete  for  European  service, 
will  still  be  valuable  in  the  squadrons  mainta,ined  for  the  protection 
of  commerce  on  distant  stations. 

The  programme  here  put  forward  is  not  in  strict  accordance  with 
theoretical  considerations ;  but  the  ^whcy  of  the  Naval  Department 
must  be  determined  not  alone  or  chiefly  by  theory,  argument,  and 
opinion.  We  must  be  governed  to  a  great  extent  by  the  policy 
pursued  by  other  Powers.  It  must  be  acknowledged  that  the  con- 
struction of  rams  and  torpedo  vessels  as  auxiliaries  to  battle-ships, 
however  strongly  recommended,  has  not  yet  been  undertaken  by  any 
maritime  nation.  Our  theoretical  programme  must  be  modified 
accordingly,  the  auxiliary  vessels  which  would  be  required  for  warlike 
operations  being  built  in  smaller  numbers,  until  the  emergency 
arises.  Whenever  a  naval  war  takes  place  it  will  present  special 
conditions,  and  create  new  requirements  as  to  matSriely  which  it  is 
impossible  to  anticipate,  and  for  the  production  of  which  we  possess 
unrivalled  resources.  The  largest  and  costliest  ships  will  be  attacked, 
and  probably  with  success,  by  a  swarm  of  assailants,  puny  in  dimen- 
sions but  agile  in  movement,  armed  with  deadly  weapons,  and 
manned  by  a  handful  of  men  of  devoted  courage,  and  ready  to  lay 
down  their  lives  for  the  defence  of  their  country. 

In  the  meanwhile  it  is  a  wise  policy  to  expend  the  resources  at  tlie 
disposal  of  the  Admiralty  mainly  in  the  construction  of  the  large 
ships,  which  cannot  be  improvised ;  while,  on  the  other  hand,  the 
auxiliaries,  which  would  give  such  powerful  support  to  the  heavy 
ironclads  in  the  day  of  battle,  should  not  be  altogether  excluded  from 
a  comprehensive  programme  of  shipbuilding. 

In  the  section  devoted  to  the  subject,  numerous  examples  have 
been  quoted  of  successful  designs  for  vessels  of  moderate  dimensions. 
In  Eastern  waters,  the  Turkish  navy  possesses  seven  or  eight  vessels 
of  from  2,000  to  2,700  tons  displacement,  well  protected  against 
medium  guns,  and  powerfully  armed  in  proportion  to  their  displace- 
ment. In  the  limited  navy  under  the  Greek  flag  we  find  in  the 
'  King  Georgios  '  an  admirable  design  of  the  kind  indicated.  The 
'  Vasco  de  Gama,'  a  very  similar  vessel,  has  been  added  quite 
recently  to  the  Portuguese  navy.  Mr.  Saniuda  has  lately  complefed 
a  small  but  highly  eflfective  ironclad  for  the  Argentine  Kepublic. 
With  additional  speed  and  other  improvements  such  a  vessel  would 
be  a  useful  addition  to  our  own  service. 
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As  a  last  word  on  the  subject,  I  venture  to  express  an  individual 
opinion  that  the  protection  of  our  commerce  at  sea  should  be  the 
primary  aim  of  our  shipbuilding  policy.  Foreign  officers  and  con- 
structors are  agreed  that  they  cannot  engage  in  the  line  of  battle 
against  England  with  the  hope  of  success.  They  jK)int  to  our  com- 
merce as  the  vulnerable  sjwt — the  heel  of  Achilles.  These  ideas  are 
being  carried  out  in  practice.  We  see  in  foreign  navies  a  recent 
and  ra[)id  development  of  a  formidable  class  of  cruisers,  lightly 
armed,  but  of  great  8[>eed  and  coal  endurance.  Vessels  of  this  class 
are  plainly  intended  not  so  much  to  fight  an  action,  as  to  intercept 
and  destroy  the  defenceless  yet  valuable  ships  of  the  mercantile 
marine  of  an  enemy.  We  must  be  prei)ared  to  protect  ourselves 
against  the  form  of  attack  which  we  have  most  reason  to  apprehend, 
and  the  nature  of  which  seems  to  be  foreshadowed  not  obscurely  in 
the  shipbuilding  ojx?ration.s  of  our  maritime  rivals. 
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Section  I.— DIMENSIONS. 


BRITISH  NAVAL  OFFICERS. 


Admiral 
liouM. 

I^etter  to 
the  TVmet. 


Admiral  Rons. 

I  NOW  approach  a  serious  national  subject — the  enormous  expen- 
diture in  building  ships  of  war,  most  of  which  are  feilures. 

We  have  been  constructing  ironclads  of  9,000  tons  at  the  cost 
of  half  a  million,  difficult  to  handle  under  canvas,  sluggish  in 
answering  their  helm;  unwieldy  giants,  warranted  impregnable 
because  they  may  be  hammered  into  toothpicks  by  the  newly 
invented  guns,  and  invulnerable  when  a  2,000-ton  ship,  designed 
by  Mr,  P,  Drake,  would  by  superior  speed  and  quickness  to  answer 
its  helm,  give  her  five  feet  of  iron  ram  and  drill  a  hole  twelve  feet 
under  her  line  of  immersion.  .  .  . 

My  theory  is  that  no  ship  of  war  should  exceed  4,500  tons,  which 
can  carry  guns  to  penetnite  any  armour  a  sea-going  ship  can  carry. 
I  am  a  great  advocate  for  Mr.  J.  P.  Drake's  models  of  ships,  carrying 
rams,  from  which  no  ship  could  escai>e.  8hot«  may  miss,  a  ram  with 
a  good  man  at  the  helm  never  misses. 


Admiral 

the  Earl  of 

lAXuder' 

dale. 

United 
Service 
Institution, 
March 
1873.    Ob- 
servations 
on  Mr. 
Uaniaby's 
paper  on 
*  Hotspur  * 
'  Glatton ' 
experi- 
ment 


Admiral  the  Earl  of  Lauderdale. 

Then,  with  regard  to  protecting  the  gims.  I  think  it  has  been 
advocated  that  you  had  better  have  a  good  number  of  guns.  Well 
if  you  have  a  number  of  guns,  it  is  quite  impossible  to  protect  them 
by  armour.  I  have  a  great  objection  to  go  back  to  the  old  system 
of  a  number  of  gtms.  What  we  ought  to  have  is,  few  guns  and 
heiivy  ones,  and  those  few  guns  in  turrets.  What  I  believe  to  be 
about  the  most  powerful  vessel  that  could  be  constructed  nowadays 
would  be  a  ram,  with  one  turret  and  two  35-ton  guns. 
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Sir  Hastings  Yelverton. 

For  special  service,  or  a  long  voyage  where  a  quick  and  certain 
passage  is  the  object,  the  *  Achilles '  is  far  superior  to  any  of  our 
finest  frigates;  and  from  what  I  have  seen  of  her  in  blowing 
weather,  I  have  no  hesitation  in  saying  that  she  is  a  safe  and  good 
sea-boat. 

We  must  not,  however,  lose  sight  of  the  fact,  that,  with  all 
her  good  qualities,  the  *  Achilles '  is,  from  her  great  length,  most 
difficult  to  handle ;  and  this  defect  in  action,  more  especially  if 
engaged  with  a  turret-ship,  might  be  her  ruin. 

It  is,  perhaps,  going  beyond  the  boimds  of  what  is  probable,  but 
I  feel  certain  that  this  ship  might,  and  probably  would,  have  to  go 
out  of  action  to  turn  roimd,  thus  exposing  herself,  in  almost  a 
defenceless  position,  to  the  fire  of  more  than  one  of  the  enemy's 
ships.  In  the  full-speed  trial  of  steam  she  beat  the  whole  squadron 
considerably.  .  .  . 

I  have  endeavoured,  in  this  report,  conscientiously  and  im- 
partially to  place  before  their  Lordships  the  merits  and  failings  of 
each  ship,  as  vessels  of  war,  as  sailing  ships,  and  as  steamers  ;  and 
as  the  result  of  this  cruise,  I  feel  bound  to  award  the  first  place  to 
the  *  Achilles.'  I  am,  however,  of  opinion  that  her  great  length  is 
an  insurmountable  objection,  and  have  no  hesitation  in  saying  that 
ships  of  the  *  Bellerophon  '  class,  from  their  size  and  general  handi- 
ness,  particularly  under  steam,  will  prove  more  efficient  and  serviceable 
for  war  purposes. 

The  power  of  turning  when  at  full  speed  on  the  measured  mile, 
as  shown  by  the  table  below,  places  the  ships  in  the  following 
order: — 


Sir 
Haitingg 
Veiverton. 

Report  on 
the  experi- 
mental 
cruiaeofthe 
Channd 
Squadron, 
1866. 


Turning 
power  of 
ships. 


Name  of  ship 


Eellerophon 
Pallas 
Ocean 
Caledonia . 
Lord  Clyde 
Hector 
Achilles     . 


Time  of  froing 

Diameter  of 

round 

circle  in 

Date 

R-^marks 

the  circle 

yanls 

August  17,  1860 

M.     8. 

4  10 

• 

669 

4  24 

678 

AprU  18,  1866 

4  67 

480 

June  26, 1864 

6  16 

687 

June  7,  1866 

6  19 

602 

February  10,1H66 

Stores  iucomplete 

6  86 

February  28, 1864 

7  16 

91G 

March  16,  18^6 

a2 
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Captain 

Vansittartf 

R.N, 

Parlia- 
mentary 
paper. 
Trials  of 
Channel 
Fleet  in 
18.18. 


Captain 
Arm^tngtf 


Trialfl  of 

Channel 

Fleet. 


Captain  Vanaittart^  R,N. 

I  submit  that  the  *  Bellerophon,'  owing  to  her  moderate  length, 
extraordinary  facility  of  turning  under  steam,  and  heavy  battery, 
and  seeing  that  her  steadiness  of  platform  (as  no  doubt  the  rolling 
returns  will  show)  is  as  nearly  as  may  be  equal  to  that  of  either  the 
*  Minotaur '  or  *  Achilles,'  must  be  pronounced  the  most  formidable 
vessel  of  the  squadron. 

Captain  Armytage^  R,N. 

It  is  not  surprising  that  even  seamen  should  be  impressed  and 
led  away  (as  it  were)  by  the  noble  appearance  and  performances  of 
the  *  Achilles '  when  under  sail,  and  lose  sight  of  her  defects  as  a 
fighting  ship. 

Vessels  of  her  class  would  undoubtedly,  from  their  speed  and 
stability,  take  a  very  important  part  in  any  future  war,  especially 
for  chasing  purposes,  and  for  forcing  an  engagement  with  a  retreat- 
ing enemy ;  but  once  fairly  engaged  in  *  dose  action '  and  enveloped 
in  smoke,  they  would,  from  their  length,  become  an  easy  prey  to 
short,  handy  ships,  when  the  stem  would  most  assuredly  be  freely 
used,  and  prove  a  formidable  weapon  of  offence  ;  more  so  even  than 
the  powerful  guns  of  the  present  day. 

Taking  this  view  of  the  question,  I  have  come  to  the  conclusion 
that  an  eflScient  fleet  should  consist  princiimlly  of  ships  under  300 
feet  in  length,  and  not  larger  than  the  *  Bellerophon.' 

From  all  that  I  have  seen  of  that  efiective  ship,  and  knowing 
her  defensive  power,  no  doubt  exists  in  my  mind  (after  allowing  for 
c(»rtain  minor  deficiencies)  that  she  is  the  most  perfect  specimen  of 
an  ironclad  that  has  hitherto  been  in  commission. 


air 

Spehcer 
BobiwHitki 

bfcfuro  C4IHV 
luiiteti  on 
Diuii|(nii. 


Sir  Spencer  Robinson. 

A  total  change  in  naval  warfare  is  impending.  What  we  want 
morit  in  iHiit  h(*r  *  Sultans '  nor '  Devastations,'  but  a  class  of  immensely 
jMiWiuful  torpedo  ships,  to  discharge  toq^edoes  under  water,  ugly, 
iionid,  luuunnfortable,  miserable  things  to  live  in,  absolutely  good 
duly  in  tliti  (lay  of  battle,  but  on  that  day  supreme  over  all  they 
\\W\iU     Ti»rpu(lot5H  are  destined  to  a  great  position  in  naval  war. 
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Ad/ndraJs  Elliot  and  Ryder. 
The  most  destructive  means  of  attack  will  be  found  in  the  ram  Admirait 

EUiot  and 

and  torpedo.    The  most  efficient  ram  will  prove  the  most  efficient     Ryder, 
fighting  ship,  and  the  leading  features,  unsinkableness  and  handi-  Dissentient 
ness ;  which  will  constitute  the  best  ram  will  also  facilitate  the  ^^^ittee 
avoidance  of  the  enemy's  torpedo.     Looking  to  the  growing  impor-  <«  Designs, 
tance  of  ramming  and  tori)edo  warfare,  it  appears  most  desirable  to 
avoid  building  ships  of  such  large  dimensions  as  the  modified  *  Fury,' 
whose  displacement  will  be  over  10,000  tons. 


Captain  Nicholson^  R.N.  Captain 

ytchoitoPf 


.  .  .  I  cannot  see  why  speed  should  hinge  on  the  question  of 


j{.y. 


size.  .  .  .  We  could  have  vessels  of  2,000  tons,  of  great  speed.  .  .  .  N?cho"on 
I  firmly  believe  that  no  ship  should  be  built  of  more  than  3,000  tons,  RN.Xnvai 

/  11  1        ..    1       1.  ri         1  Attache  for 

even  for  armour-clad  vessels  of  the  Ime  of  battle.  Eun.i»e. 

Extract 

from  letter 

to  compiler. 

Admiral  Hobart. 

England  requires  large  cruisers,  vessels  wherewith  to  defend  her  AdminU 

colonies.     Should  they  be  ironclads,  heavily  plated,  or  fast  wooden       ' 

vessels  heavily  armed,  with  compartments  so  well  fitted  that,  if  one  ^Ji^l^lcJn 

or  two  should  fill  with  water  through  being  pierced  by  a  shot,  the  ^*^   ^ 

vessel  would  not  sink  ?  Warfare.' 

Admiral  Farragut,  who  was  one  of  the  most  intelligent  naval 
officers  of  my  acquaintance,  with  whom  I  had  many  conversations  on 
this  question,  was  of  opinion  that  the  latter  class  of  vessel  is  the  best. 

Admitting  that  ironclad  vessels  are  an  absolute  necessity,  we 
come  to  the  question,  *  What  kind  of  ironclad  is  best  adapted  for 
modem  warfare  ? ' 

In  such  a  case  I  think  the  first  point  to  be  arrived  at  is  speed ; 
the  second,  handiness  in  manoeuvring ;  the  third,  sea-going  qualities  ; 
and  the  fourth,  that  the  vessel  should  show  as  small  a  mark  as 
possible  to  the  enemy's  heiivy  guns,  to  his  torpedoes,  and  to  his 
rams.  In  attacking  forts  (a  thing  I  think  out  of  date,  unless  by 
way  of  making  a  diversion  in  conjunction  with  land-forces),  all  these 
points,  excepting  perhaps  the  third,  are  very  imjwrtant.  As  regards 
the  first  necessary  qualification,  many  competent  men  say  you  cannot 
get  speed  with  small  short  ships.  In  this,  with  the  greatest  respect, 
I  most  venture  to  differ.     I  think  it  is  only  a  question  of  horse- 
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Admiral  power  and  the  8hai)e  of  the  vessel  under  water.  Some  of  the  small 
Turkish  monitors,  I  found,  kept  speed  better  than  the  large  frigates. 
Secondly,  as  to  handiness  in  manoeuvring,  every  sailor  knows  how 
much  easier  a  short  vessel  manoeuvres  than  a  long  one,  and,  in  these 
days  when  ships  carry  enormous  armaments,  and  guns  of  the  heaviest 
calibre,  a  small  vessel  would,  to  use  a  somewhat  vulgar  expression, 
hop  round  the  long  craft  like  a  *  cooper  round  a  cask,'  firing  on  her 
ponderous  adversary  from  positions  where  her  (the  larger  vessel's) 
guns  would  not  bear,  poking  her  with  her  rams,  and  in  fact  worrying 
her  life  out.  For  example,  suppose  that  two  or  three  small  monitors 
attack  a  frigate  four  times  their  own  size,  they  would,  if  not  capture, 
give  her  what  is  called  in  America  a  bad  time  of  it.  Thirdly,  sea- 
going qualities.  I  have  had  some  experience  in  monitors,  such  as 
were  supplied  to  the  Turkish  Navy  by  English  builders,  vessels  with 
high  freeboards,  carrying  four  18-ton  guns  in  fixed  batteries,  which 
guns  could  fire  in  a  line  with  the  keel.  Several  such  vessels  I  had 
with  me  in  very  heavy  weather  in  the  Black  Sea  for  fourteen  months, 
and  I  found  they  made  as  good  weather  as,  if  not  better  than,  the 
heavier  frigates,  and  that  in  point  of  speed  they  were  even  superior 
to  them.  In  regard  to  the  fourth  qualification — namely,  that  vessels 
should  show  as  small  a  mark  as  possible  to  the  enemy.  There  can 
be  no  question  as  to  the  smaller  vessels  having  this  advantage,  not 
only  as  regards  gunnery,  but  in  relation  to  torpedo  attacks,  with 
which  newly  invented  war-weapons  it  would  be  much  easier  to  strike 
a  large  object  than  a  small  one.  Of  course,  in  making  these  remarks 
it  is  difficult  to  employ,  in  relation  to  England,  with  her  huge  fleets, 
an  argument  that  will  apply  to  states  with  smaller  navies.  .  .  . 

I  fear  that  we  cannot  quite  give  up  iron  yet,  though  I  admit 
that  it  is  just  possible  we  may  be  obliged  to  make  some  radical 
change  in  ironclad  sea-going  ships.  Already  the  English  Govern- 
ment, and  the  English  naval  men,  are  fully  aware  that  some,  nay, 
nearly  all,  of  their  broadside  ironclads  are  practically  useless — in  the 
first  place,  because  many  of  them,  having  been  built  years  ago,  are 
too  lightly  armoured  and  armed  to  compete  with  the  huge  ships 
now  building  and  built,  and  that  thus  they  are,  though  ironclads, 
of  very  little  use,  and  the  British  public  are  pinning  their  faith  on 
vessels  of  the  '  Inflexible  '  and  'Thunderer  '  class,  that  are  indeed 
vessels  to  make  an  enemy  tremble  to  look  on.  They  have  the  great 
advantage  of  having  their  decks  protected  from  shot.  They  have 
not  the  huge  masts  and  rigging,  one  morsel  of  which  getting  foul 
of  the  screw  the  vessel  is  at  the  mercy  of  her  enemy,  be  that  enemy 
ever  so  small  a  vessel.    They  are  armed  with  guns  that  it  would 
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have  seemed  almost  a  fable  to  talk  about  a  very  few  years  ago.  Admiral 
They  have  enormous  speed,  and  they  carry  coal  for  about  twenty 
days'  full  speed.  Still,  the  cost  is  fearful.  The  English  Govern- 
ment, as  well  as  other  Governments,  are  beginning  to  open  their 
eyes  to  the  fact  that  small,  heavily-armed  ironclads  will  be  the  ships 
of  the  future. 

Such  vessels  have  all  the  attributes  I  mentioned  as  necessary — 
namely,  speed,  heavy  guns,  sea-going  qualities,  and  powers  of 
manoeuvring  quickly.     Last,  but  not  least,  they  are  economical.  .  .  . 

I  am,  like  many  others,  much  puzzled  to  say  what  will  be  the 
effect  of  the  torpedo  in  the  next  naval  war.  I  think  that,  with  a 
very  good  look-out,  with  electric  lights  so  arranged  that  the  whole 
(not  a  portion,  that  is  most  dangerous)  of  the  horizon  is  made  clear 
as  day  (and  it  is  probable  that,  with  some  alterations  in  the  present 
system  of  light,  this  may  be  arrived  at),  a  torpedo  attack,  or  rather 
a  successful  one  against  ships  lying  at  anchor,  may  be  i)revented. 
Nets  round  the  ships  will  doubtless  be  most  efficacious  also.  I  again 
s})eak  of  vessels  at  anchor.  But  your  reader  will  ask,  How  about 
vessels  under  way?  On  this  jwint  I  venture  to  think  that  a 
blockading  squadron  may  be  dreadfully  harassed  by  large  numbers 
of  torpedo  vessels,  choosing  their  own  time  and  weather,  making 
dashes  out  of  the  blockaded  i)ort. 

Then,  again,  how  about  torpedoes  in  a  naval  engagement  ? 

It  has  been  said  that  tori)edo-boats  with  sj){ir-tori)edoes  could  be 
lowered  during  an  engagement,  and  sent  against  an  enemy.  This 
seems  to  be  a  feasible  plan,  but  I  cannot  help  thinking  that  the 
8par-tori^)edo  projecting  from  the  side  of  the  ship,  as  in  the  American 
men-of-war,  would  be  still  better. 


CoinTnander  Noel. 


The  first  claaSy  as  represented  in  Blackwood^  consisted  of  the  Co>t>nuinder 
*  Hercules '  and  '  Sultan.'    To  these  will  be  added,  as  they  are  com-         ^' 
pleted,  the  *  Alexandra,'  *  Temeraire,' *  Nelson,'  and  *  Northampton.'  Onthe^»>«st 
Undoubtedly  these  are  the  most  formidable  ships  of  the  line  now  in  war-vcHMis 
existence.     The  *  Hercules '   and   *  Sultan '   have   been   thoroughly  British 
tested  and  are  foimd  efficient  as  sea-going   ships.     They  combine  esli?'i87« 
fairly  protected  water-line  and  battery,  heavy  guns  delivering  their  ^!^^^^^ 
fire  in  all  directions,  with  great  speed  and  handiness,  which  ciimes  institution. 
with  it  a  most  terrible  power  of  ramming. 

The  drawback  to  this  class  of  vessels  is  their  enormous  cost ;  and 
when  we  consider  that  the  explosion  of  one  skilfully  directed  torpedo 
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hmmander  would  sink  the  largest  of  them,  and  that  the  thickness  of  their  water- 
line  armour  is  insufficient  to  resist  a  9-inch  chilled  shell  (thereby 
exposing  their  most  vital  parts  to  danger),  we  cannot  bring  ourselves 
to  believe  that  the  expenditure  of  over  half  a  million  sterling  for 
each  vessel  has  brought  its  adequate  return.  ... 

It  does  not  become  a  nation  rolling  in  wealth  to  quibble  over  the 
sum  to  be  expended  on  the  protection  of  that  wealth.  But  in  this, 
as  in  all  other  outlays,  the  country  looks  to  receive  the  value  of  its 

money. 

•  •••••• 

The  cost  of  our  present  sea-going  ironclads  is  so  vast,  that  of 
necessity  it  greatly  limits  their  number.  By  a  reduction  in  their 
size  and  in  the  complications  of  their  build,  we  should  soon  find 
ourselves  possessed  of  a  considerably  larger  number  of  really  efficient 
ships  for  the  same  sum  now  expended  on  a  few  monsters ! 

•  •••••• 

At  present,  if  one  of  our  most  expensive  ships  is  promiscuously 
sent  to  the  bottom  by  a  ram  (friendly  or  otherwise),  or  by  one  explo- 
sion of  a  well-directed  torpedo,  the  country  loses  a  large  fraction  of 
its  naval  strength,  amounting  perhaps  to  j^^.  Reducing  that  expense 
would  admit  of  an  increase  in  the  number,  and  consequently  render 
the  loss  of  one  ship  comparatively  trifling. 

While  completing  this  essay,  a  catastrophe  occurred,  which  has 
caused  a  great  controversy  on  our  subject,  and  has  given  rise  to  many 
opinions  as  to  the  necessity  for  a  change  in  the  construction  of  our 
ironclads  :  I  allude  to  the  sinking  of  Her  Majesty's  ship  *  Vanguard  ' 
by  the  ram  of  her  sister  ship  the  *  Iron  Duke.' 

This  accident,  while  proving  the  awful  ix)wer  of  the  ram, 
strengthens  my  arguments  in  this  essay,  and  points  to  the  inex- 
pediency of  building  such  costly  vessels,  so  wanting  in  floating  power 
as  to  sink  when  casually  wounded. 


)n  Great  I  would  suggest  two  classcs  of  line-of-battle  ships,  the  Jirst  dasa 

rtariUme  ^^  consist  of  about  ten  vessels  of  7,500  tons,  with  armoured  conning- 
•o™-,  towers ;  these  ships  would  be  used  as  leaders  of  divisions,  sub- 
divisions, or  groups.  The  second  class  to  consist  of  about  twenty 
vessels  of  5,000  tons,  ordinary  ships  of  the  line.  I  have  named 
fourteen  knots  as  the  full  speed,  because  I  consider  a  reserve  of  four 
knots  necessary  for  a  fleet  of  heavy  ironclad  rams  when  manoeuvring 
at  ten  knots,  and  this  is  the  highest  speed  that  human  power  is 
capable  of  directing  safely  under  such  circumstances. 
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Lieutenant  EarcUey  Wilmoty  R,N. 

One  <K)nclu8ion  seems  certain,  that  as  with  all  concerns  in  this    Lieutenant 
world,  we  can  only  approach  perfection  through  a  compromise,  and      UrUm^, 
that  those  matters  which  are  deemed  essential   to  the  welfare  of       _^ 
mankind  are  nothing  more  or  less ;  so  we  must  be  satisfied  with  a  ^^say  on 
ship  that  cannot  be  otherwise  than  a  compromise.  Britain's 

The  point  of  disagreement  is  in  what  manner  it  shall  be  attained,  power. 
We  cannot  combine,  in  a  perfect  manner,  speed,  turning  power,  heavy  '  ' 
armament,  complete  armour  protection,  ability  to  keep  the  sea  for  a 
lengthened  period — all,  in  fact,  of  those  attributes  which  divided 
opinion  has  deemed  necessary ;  and  the  question  is.  What  shall  be 
abandoned  and  what  retained  ?  Now,  as  regards  a  fighting  ship,  I 
consider  the  following  points  essential : — 

1st.  Speed. 

2nd.  Handiness  in  turning. 

3rd.  Heavy  armament. 

4th.  Armour  protection  for  guns  and  vital  parts. 

5th.  Stowage  for  fuel. 

6th.  To  oflFer  a  small  mark  for  artillery  fire. 

7th.  To  be  built  in  numerous  compartments. 

8th.  Moderate  in  cost. 

We  will  take  each  of  these  points  in  order. 

First,  as  regards  speed.  It  must  be  acknowledged  by  every  one 
that  this  is  an  important  quality  for  a  fighting  ship,  as  without  a 
certain  speed  a  vessel  is  practically  helpless.  I  would  consider 
fourteen  knots  the  lowest  rate,  and  with  such  a  provision  she 
could  not  find  herself  placed  at  a  disadvantage,  unless  in  com- 
parison with  some  vessel  in  which  speed  had  been  the  first  and  only 
desideratum. 

Second,  the  turning  power  of  ships  I  consider  of  equal  impor- 
tance. Possessing  great  handiness  in  movement  will  enable  a  ship 
to  manoeuvre  with  facility,  will  conduce  to  her  safety  in  ordinary 
navigation,  and  enable  her  to  utilise  the  ram  or  avoid  such  an  attack 
with  greater  certainty  of  success.  Thus  it  is  imix)asible  to  over- 
estimate the  importance  of  this  point,  and  to  secure  it  we  should  be 
prepared  to  sacrifice  in  other  directions.  .  .  . 

Last,  but  not  least,  comes  the  question  of  cost.  Now  it  is  evident 
that  one  ship  will  not  make  a  fleet,  however  powerful  she  may  be, 
and  that,  moreover,  we  cannot  afford  to  spend  a  million  iqx)n  a  vessel 


Ky. 
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LteuUnant  that  may  be  disabled  by  a  single  shot  or  torpedo.  The  estimated 
^ih^  cost  of  engines  and  hull  of  the  *  Inflexible '  is  stated  to  be  521,750/. ; 
so  that  by  the  time  she  is  finally  completed  and  fully  equipped  for 
sea,  it  is  reasonable  to  suppose  that  nearly  a  million  will  have  been 
expended  upon  her !  For  that  sum  we  should  be  able  to  produce 
two,  if  not  three,  vessels  which  will  together  form  a  more  powerful 
force,  carry  more  chances  of  self-preservation,  and  would  inevitably, 
if  pitted  against  the  larger  vessel,  sink  her. 


Captain  Colombo  R,N. 

Captain  Xhc  most  powcrfiil  single  ship  which  can  be  produced  for  a  given 

sum  of  money  is  not  necessarily  the  most  ix)werful  naval  force  which 

eawiy  fo""  the  money  can  command.  It  is  only  so  if  the  same  money  will 
produce  nothing  capable  of  matching  her  except  a  sister  vessel.  The 
question  would  arise  whether  two  or  more  ships  could  not  be  built 
which — only  costing  a  like  sum — would  be  as  much  superior  to  her 
when  combined,  as  she  was  to  any  former  single  ship. 


1878. 


Captain  the  Hon.  E.  R.  Fremantle^  R.N. 

Captain  The  proper  function  of  a  navy  is  but  too  often  overlooked  in 

E,  R.  Fre-   modem  days,  when  the  proud  title  of  Mistress  of  the  Seas  has  been 

^K,'      practically  undisputed   in   our  hands  since   the   beginning  of  the 

^,  -7-  .     century,  but  it  cannot  be  too  frequently  repeated  that  the  object  of 

essay,  1880.  any  real  naval  war  must  be  maritime  supremacy. 

As  La  Gravi^re  expresses  it,  *  A  quoi  pent  servir  une  marine  ? 
Je  reponds  sans  hesiter,  a  occuper  les  grandes  voies  maritimes ! '  To 
do  this  we  require  large  vessels  which  can  cruise  and  keep  the  sea, 
and  of  such  ships  our  war  fleet  must  mainly  consist. 

Mr.  T.  Brassey,  M.P.,  who  has  given  much,  attention  to  this 
subject,  has  pointed  out  the  necessity  for  having  ships  of  moderate 
size,  and  he  objects  to  the  Italian  ships  *  I^panto '  and  *  Italia,' 
which  are  14,000  tons,  as  too  large,  and  praises  the  Admiralty  policy 
of  building  ships  of  not  much  more  than  9,000  tons. 

We  need  not,  however,  pursue  this  subject  further.  Most  people 
will  agree  that  neither  '  Lepantos ' '  Dandolos,'  nor  '  Inflexibles,'  still 
less  *  Gammas '  or  *  Deltas,'  are  required  for  our  ordinary  fleet  ship. 
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BRITISH  NAVAL  ARCHITECTS. 


Sir  William  Fairbaim. 


In  1871,  Sir  William  Fairbairn  read  a  paper  before  the  Institution        sir 
of  Naval  Architects  on  the  present  and  past  construction  of  the  navy,    i^b^te^ 
Refemng  to  the  large  ironclads  recently  constructed,  he  said : — '  No  ,    *: — 

jiiri.  1  Institution 

doubt  vessels  of  this  ponderous  class,  armed  with  large  guns,  would  of  Naval 
be  formidable  in  action ;  but  the  question  arises  whether  a  smaller  session 
class  of  vessels,  equally  safe,  and  much  more  handy  than  the  ^^^^' 
"  Minotaur,"  the  "  Achilles,"  and  the  "  Warrior,"  might  not  advan- 
tageously be  introduced.'  He  was  not  adverse  to  a  limited  number 
of  ships  of  6,000  tons  burden ;  but  he  apprehended  that  vessels 
such  as  the  *  Bellerophon '  would  be  nearly  as  eflFective.  There  was, 
however,  another  class  of  vessels,  intermediate  between  the  gun- 
boat and  the  *  Bellerophon,'  of  from  2,000  to  3,000  tons  burden, 
which,  if  well  armed  with  large  guns  and  powerful  engines,  would 
be  fit  for  any  service,  either  on  the  open  sea,  or  in  the  estuaries  of 
rivers,  where  it  would  be  dangerous  for  larger  ships  to  navigate. 
The  total  inaction  of  the  French  fleet  during  the  Franco-Prussian 
war,  and  the  possibility  that  ships  of  light  draught  might  shortly  be 
wanted  in  our  own  navy,  induced  him  to  urge  the  Government  to 
give  their  attention  to  the  subject. 

In  1 864  he  had  addressed  a  letter  to  the  Lords  of  the  Admiralty, 
recommending  the  construction  of  strong,  well-built,  iron  vessels 
varying  from  3,500  to  4,000  tons  burden,  and  carrying  from  four  to 
six  350  or  400-pounder  guns.  He  had  proposed  that  such  vessels 
should  be  protected,  on  the  line  of  the  neutral  axis,  by  a  belt  of  iron 
armour-plating. 

Sir  E.  J.  Reedy  K.C.B. 

In  the  debate  at  the  Institution  of  Naval  Architects,  in  1868,  on     sir  L\  j. 
Admiral  Halshead's  plans  for  large  turreted  ships,  Mr.  Reed  took  a      n.ci, 
prominent  part.     He  said : — *  In  all  the  opinions  which  I  have  been 
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Sir  E,  J.  able  to  gather,  after  much  anxious  listening,  from  naval  officers,  I 

K,c,B,  never  found  so  uniform  a  concurrence  upon  any  one  point,  as  upon 

Institution  *^®  point  that  these  enormous  vessels  are  undesirable.     The  defect, 

Architeita.  *®  ^  consider  it,  of  extreme  size  runs  through  the  whole  of  these 

Session  of  desigiis.'     Mr.  Eeed  proceeded  to  explain  that  he  had  designed  the 

1  OOOtt 

*  Bellerophon  '  with  a  considerably  reduced  length  in  proportion  to 
beam,  notwithstanding  that  he  had  assumed  that  the  engine  power 
required  would  be  much  larger  than  for  a  short  ship,  the  objects  in 
view  being  to  reduce  to  its  smallest  possible  dimensions  the  surfeice 
to  be  protected  by  armour,  and  to  produce  a  more  handy  vessel. 


Sir  Frederick  Orey. 

Sir  Frede-         In  the  coursc  of  the  same  debate.  Sir  Frederick  Grey  expressed 

—   *    an  anxious  desire  that  we  should  be  careful  not  to  go  too  fast  in 

of  NavS^"   building  enormous  ships,  or  we  might  find  ourselves,  ten  years  hence, 

ms**^^    with  another  set  of  obsolete  vessels  upon  om*  hands,  and  have  to 

begin  all  over  again. 

Mr.  Bamabyy  C.B. 

Mr,  Bar-  The  discussion  was  continued   by  Mr.  Bamaby,  who  said  that  it 

*  '    was  a  very  grave  question,  and  one  which  did  not  appear  to  be  much 

of  Navai^'^   thought  of,  how  far  we  dared  go  in  putting  large  sums  of  money 

fs^^*^***    into  single  ships,  remembering  that  every  ship  in  existence  could 

be  penetrated  by  the  torpedo — the  large  ones  as  easily  as  the  small 

ones.     It  seemed  to  him  that,  having  obtained  a  ship  which  should 

be  capable  of  steaming  at  a  certain  fixed  definite   speed,   say  of 

fourteen  knots,  and  of  carrying  guns   of  the  heaviest  calibre,  to  go 

beyond  that  and  to  spend  your  money  on  very  much  larger  vessels 

would  be  thought,  in  the  course  of  the  next  five  or  six  years,  to  have 

been  the  height  of  insanity. 


Sir  E.  J.  Reed,  K.C.B. 

Sir  E,  J,  The  conviction  of  American  officers   with  regard  to  ramming, 

K^CU      after  their  experience  in  the  war,  may  be  fairly  summed  up  in  the 
woixls  of  Admiral  Goldsborough  :—*  Every  ironclad,  as  a  matter  of 


From  *  Our 


Ironclad       course,  should  be  an   unexceptionable  ram  ;    or,   in   other   words, 
susceptible  herself  of  being  used  as  a  projectile.* 

The  engagement  at  Lissa  affords  more  conclusive  evidence  of  the 
great  results  that  may  be  achieved  by  the  proper  use  of  this  method 
of  attack)  especially  in  actions  between  sea-going  ships. 
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In  order  that  a  ship  may  be  efficient  as  a  ram,  it  is  obvious,  first    Sir  E.  j. 
of  all,  that  she  must  be  handy  under  steam.     The  effect  of  the  blow     k,c,b, 
she  can  deliver  is  in  a  large  measiu-e  dependent  on  the  directness 
of  the  attack,  and  an  oblique  or  glancing  blow  on  an  enemy's  side 
might  sometimes  do  as  much  damage  to  the  ram  herself  as  to  the 
ship  she  attacks. 

In  his  accompanying  report,  Admiral  Eyder  goes  fully  into  the 
discussion  of  this  point  in  his  answer  to  the  question — *  What  class, 
in  your  opinion,  presents  the  greatest  advantage  for  giving  eflFect  to 
ramming  or  otherwise  ? '  He  decidedly  prefers  the  short  class 
exemplified  in  the  *  Bellejophon '  to  the  long  class  of  which  the 
*  Warrior'  and  *  Minotaur'  are  examples,  and  in  justifying  this  pre- 
ference, says : — *  The  short  class  is  the  handiest,  and  is  therefore  more 
likely  to  hit  the  enemy  if  she  is  moving ;  to  hit  that  part  of  her  which 
it  is  desired  to  penetrate ;  to  hit  her  at  about  the  desired  angle,  so  as 
to  injure  our  own  stem  as  little  as  possible  ;  to  minimise  the  wrenching 
strain  on  her  stem,  as  this  short  class  is  more  easily  turned.'  This 
able  summary  requires,  I  think,  no  further  remarks  in  order  to 
enforce  its  important  bearing  on  the  point  now  under  discussion. 

It  may  be  interesting  if,  to  these  opinions  of  English  naval 
officers,  I  add  an  extract  from  the  report  of  the  American  Adminil 
Goldsborough.  In  speaking  of  the  elements  of  efficiency  in  ironclads 
he  says  : — *  Among  these  elements  is  that  of  celerity  in  turning,  and 
as  it  is  a  point  to  which  sufficient  attention  has  not  been  given 
hitherto,  I  wish  to  impress  my  convictions  in  regard  to  it.'  Then, 
applying  this  to  rams,  he  adds,  respecting  their  success : — *  This, 
however,  cannot  be  the  case  unless  they  can  be  directed  with  a  great 
degree  of  promptness  to  any  desired  quarter,  or  turned  with  every 
degree  of  quickness  necessary.'  Farther  on  he  says : — '  But  to  return 
to  the  point  of  celerity  in  turning,  no  practical  means,  in  my  judg- 
ment, should  be  neglected,  more  particularly  in  an  ironclad,  to  secure 
this  cardinal  quality.' 

Taking,  for  example,  a  ship  like  the  *  Rupert,'  of  about  5,000  tons 
weight,  and  supposing  her  to  charge  an  enemy  at  a  fair  speed,  say 
at  ten  knots  per  hour,  the  *  energy '  of  the  blow  she  can  strike  is 
measured  by  about  22,300  foot-tons;  and  we  know  from  the  trials 
at  Shoeburyness  that  the  600-lb.  shot  from  a  25-ton  gun  is  capable 
of  penetrating  all  the  French  ironclads,  for  example,  at  a  short  range, 
although  its  *  energy,'  when  it  leaves  the  muzzle  of  the  gun,  is  only 
a  little  over  6,000  foot-tons.  What  then  must  be  the  effect  of  the 
'  Kupert's '  attack  ?  and  what  would  be  gained  by  doubling  her  size 
and  making  her  of  10,000  tons  displacement,  like  the  *  Minotaur,' 
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^  »5  ^'  ®^®°  ^f  ^^  larger  ship  could  be  made  to  strike  as  fairly,  which  is,  as 
K,c.B.  a  rule,  out  of  the  question  ?  Admiral  Ryder,  in  the  report  from 
which  I  have  already  quoted,  says  with  respect  to  the  long  and  short 
ironclads,  represented  by  the  *  Minotaiu: '  and  *  Warrior '  on  the  one 
hand,  and  the  *Bellerophon '  on  the  other: — *  Speed  and  weight  are, 
no  doubt,  of  great  importance  in  ramming,  but  both  classes  have 
speed  enough  and  weight  enough  for  the  piu-pose.'  The  Admiralty 
and  the  French  authorities  have  both  act^d  on  these  considerations, 
in  designing  ships  like  the  *  Hotspur  '  and  the  '  Taureau,'  which  are 
essentially  steam-rams. 


^***^Mer-  ^^^' — '^^^  leading  articles  which  appear  from  time  to  time  in 

i^'  Engineering  on  naval  questions — whether  questions  of  the  royal  or 

of  the  mercantile  marine — are  written,  if  you  will  excuse  me  for 
saying  so,  with  so  much  candour,  fairness,  and  knowledge  of  the 
subject  that  I  feel  constrained  to  make  some  response  to  the  appeal 
with  which  you  conclude  your  article  of  Saturday  last  on  the  ironclad 
navy.  When  my  last  letter  appeared  in  the  Timea^  with  the 
editorial  comments  upon  it,  I  felt  that  some  misunderstanding  might 
arise  from  the  inferences  which  the  editor  drew  from  my  words,  more 
especially  as  regards  the  presumed  sufficiency  of  my  proposals  and 
the  great  stress  laid  upon  my  recommendation  of  vessels  of  less  than 
4,000  tons  displacement.  I  should  have  at  once  sought  to  define 
my  position  with  greater  precision  had  I  not  already  trespassed 
excessively  upon  the  space  of  the  Times^  and,  after  all,  such  subjects 
are  usually  discussed  with  an  amount  of  bias  that  makes  it  impossible 
to  get  nice  distinctions,  however  important,  clearly  appreciated. 
Moreover,  I  feel  a  good  deal  of  aversion  — not  unnaturally  I  presume — 
in  supplementing  more  than  is  strictly  necessary  the  statements 
which  I  oflfer  as  a  member  of  Parliament  to  the  House  of  Commons 
with  newspaper  explanations  during  the  sitting  of  Parliament.  There 
is  no  sufficient  reason,  however,  for  my  withholding  from  you  a  few 
words  which  may  serve  to  clear  up  difficulties  which  you  evidently 
felt  in  penning  last  week's  article. 

Let  me  say,  therefore,  that  in  recommending  the  speedy  con- 
struction of  half  a  dozen  vessels  of  comparatively  small  size,  but 
nevertheless  with  great  offensive  and  defensive  powers,  I  oflFered  a 
suggestion  which  seemed  to  me,  and  still  seems,  entirely  appropriate 
to  present  circumstances  ;  but  I  did  not  intend  at  all  to  imply  that 
we  were  to  abandon  the  construction  of  large  ironclads,  or  to  abandon 
either  those  supreme  powers  which  only  large   ironclads  can   be 
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endowed  with.  I  think  you  will  see,  even  if  you  do  not  concur  with,  ^»J,^- •'• 
my  reason  for  recommending  the  laying  down  of  additional  smaller  k.c.b. 
vessels  only  just  now,  if  you  will  recall  to  mind  the  fact  that  at  the 
present  time  we  have  several  large  vessels  under  construction,  two 
of  which,  the  *  Ajax '  and  *  Agamemnon,'  are  practically  only  now 
being  commenced.  As  regards  large  vessels,  therefore,  I  think  the 
speedy  development  of  our  strength  in  this  class  of  vessels  would, 
with  a  given  expenditure,  be  best  eflFected  by  concentrating  our 
efforts  upon  the  advancement  of  the  *  Dreadnought,'  the  *  Taualere  r' 
(which  is  still  incomplete),  the  *Temeraire,'  the  *  Inflexible,'  the 
*  Ajax,'  and  the  *  Agamemnon,'  rather  than  by  spreading  our  money 
over  the  early  stages  of  two  or  three  new  vessels,  which  could  not  be 
expected  to  take  their  place  in  the  Navy  for  at  least  four  or  five 
years.  Added  to  this  consideration  I  feel,  and  have  long  felt,  that 
we  are  very  deficient  of  a  smaller  class  of  ship  which  would  be  the 
most  advantageous  possible  for  our  purposes  on  distant  stations,  and 
would  at  the  same  time  carry  guns  of  such  power  (although  few  in 
number  per  ship)  and  such  armour  a<?  would  fit  them  to  act  in  the 
most  valuable  way  as  auxiliaries  in  a  European  war.  I  cannot  concur 
with  your  view  that  *  if  we  build  this  batch  of  cruising  ironclads,  the 
heavy  fighting  ships  will  be  starved  for  years  to  make  up  for  them.' 

Most  assuredly  the  House  of  Commons  would  not  sanction  any 
reduction  of  the  progress  which  the  Government  propose  to  make 
with  the  ships  which  I  have  named  above,  nor  would  the  Government 
itself,  I  believe,  suggest  any  such  reduction.  On  the  other  hand  I 
feel  pretty  sure  that  neither  will  the  Government  now  propose,  nor 
will  the  House  of  Commons  collectively  at  present  urge,  the  Liying 
down  of  new  large  ships  with  so  many  already  on  the  stocKS,  and, 
therefore,  as  I  think,  my  projwsal  to  build  in  two  years  six  smaller 
vessels  costing  a  million  is  the  best,  and  probably  the  only  proposal, 
by  which  we  may  possibly  secure  an  additional  present  outlay  upon 
ironclads,  that  outlay  being  drawn  in  part  from  new  funds  to  be 
voted,  and  in  part  from  the  amount  which  is  appropriated  in  the  pre- 
sent Estimates  to  the  building  of  unarmoured  ships,  some  of  which, 
as  I  said,  the  Admiralty  might  be  able  and  willing  to  disjjense  with  in 
view  of  six  new  ironclads  of  moderate  sizt*  l^^ng  substituted  for  them. 

I  will  not  add  to  these  explanations,  but  I  felt  that  I  could  not 
well  withhold  them  from  a  professional  paper  which  devotes  so  much 
time  and  trouble  to  the  temperate  and  judicious  discussion  of  naval 
engineering  questions. 

I  am.  Sir,  yours  ol)ediently, 
London,  8.W. :  April  3,  1870.  K-  •'•  RkeD. 
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^'i^*^*  Small  ironclads  of  great  breadth  and  short  length  can  be  made  so 

K,c.B,     handy  as  to  find  in  their  own  agility — associated  with  such  modifi- 
Extract       cations  of  form  as  are  necessary  even  for  them — sufficient  security 
pai!er*read    ^g^inst  torpedo  attack.     But  in  the  case  of  line-of-battle  ships  a 
Society  f    ^^^^'  change  of  form  is  necessary  to  meet  the  torpedo,  and  the  days 
Arts  on        are  already  numbered  of  war  ships  more  or  less  loncf  and  narrow,  and 
and  Torpe-    with  deep  bottoms  of  thin  iron,  containing  the  steam  boilers  and 
1877.    ^^^    powder  magazines.     How  that  change  is  to  be  brought  about  in  this 
country  under  oiu*  system  of  administration  I  do  not  know.     But 
this  I  know — that  it  must  be  accomplished  somehow,  and  that  the 
proposal  of  the  Government  to  lay  down  a  ship  of  the  *  Agamemnon  ' 
class   at   Chatham   must   be    reconsidered.      The    design    of    the 
*  Agamemnon  '  was  made  two  or  three  years  ago,  before  the  tremen- 
dous capabilities  of  the  torpedo  had  been  developed,  and  to  repeat 
her  now  would,  in  my  opinion,  be  to  confess  our  inability  to  surmount 
the  new  difficulties  of  war  ship  design.     I  should  like  to  speak  of 
many  other  changes  which  must  be  made  in  the  ships  of  war  of  the 
future.     Some  of  them  may  be  foreseen  distinctly  enough,  and  only 
want  of  time  forbids  me  from  forecasting  a  few  of  them  for  your 
information.     But  the  torpedo  question,  which  has  already  absorbed 
so  much  of  our  time,  has  yet  another  aspect  which  is  of  such  immense 
importance  to  us  as  a  nation  that  I  cannot  pass  it  over.     I  am  quite 
avrare  that  the  public  must  be  getting  tired  of  this  war  ship  question, 
and  of  its  continual  change  and  progress,  and,  to  tell  the  truth,  I 
expect  to  see  it  fall  more  or  less  out  of  the  public  mind  and  out  of 
the  public  interest  from  sheer  fatigue  of  pursuing  its  troublesome 
transformations.     I  am  myself  not  a  little  tired  of  it,  and  yet  I  must 
endeavour  to  do  my  duty  in  it  still.    The  serious  fact  in  this  torpedo 
matter  is  the  cheapness  and  facility  with  which  the  new  weapon  can 
be  turned  against  us.     In  former  days,  during  all  the  ages  from  the 
invention  of  gunpowder  down  to  the  present  day,  increased  offensive 
naval  power  has  only  been  obtainable  by  increased  size  of  gun,  which 
has  carried  with  it  a  thousand  other  increases  of  cost  and  of  difficulty. 
Even  of  late,  when  the  gun  has  grown  to  such  gig:\ntic  proportions, 
although  we  at  first  sight  shrink  from  its  consequences,  we  soon  steady 
ourselves  with  the  recollection  that  such  guns  cost  enormous  sums  of 
money  themselves,  that  they  can  only  be  worked  by  means  of  steam 
and  hydmulic  appliances  more  costly   still,  that  they  can  only  be 
carried  with  speed  at  sea  in  steam  ships  of  a  yet  far  more  costly 
character,  that  when  the  whole  mighty  engine — ship,  gun,  and  all 
other  appliances — is  at  length  pnxluctxl,  they  can  only  be  made 
available  by  exercise  and  practice  for  the  acquirement  of  skill  by 
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means  of  still  further  outlay  for  fuel,  for  powder,  and  for  shot  and    sir  K  J. 
shell ;  and,  in  short,  that  the  bringing  of  big  guns  against  our  big      K.c.ff, 
guns  at  sea  in  suitable  ships  is  a  game  of  lavisli  expenditure  and 
extravagance  which  but  very   few,  indeed,  of  the  Towers  even  of 
Euroi)e  can  afford  to  engage  in  u^^on  a  scale  coniinensurate  with  our 
own.     But  the  torpedo  is  a  weiipon  of  offence  differing  altogether 
from  a  gun  in  all  these  respects;  for,   although  each  torpedo  itself 
costs  from  AOOL  to  5001.,  it  win  be  discharged  from  almost  any  ship 
or   boat  whatever,  and   the    fittings    for   discharging  it   are  of  an 
inexpensive  nature.     Here,  then,  we   have  (ivery  Power  furnished 
with  the  means  of  attacking  our   large  war  ship  so  cheap  and  so 
simple  that  few  Powers  are  too  petty  or  too  impecunious  to  provide 
them  on  an  emergency,  while  the  larger  Powers  could,  with  the 
financial  means  at  their  disposal,  completely  compass  and  surround 
our  few  largest  and   finest  ships  with  these  agents  of  destruction. 
In   my  opinion,  this   state   of  things  imi)oses  altog(?th(^r  new  and 
solemn  obligations  upon  our  naval  administrators,  and  the  objects  to 
which  it  jx)ints  are  clearly  twofold — first,  the  construction  of  our 
large  ships  on  principles  which  make  them  as  little  destructible  by 
torpedoes  as  by  guns,  which   I  believe  to  be  (piite   possible;  and, 
secondly,  the  buiUling  of  all  our  other  war  ships  of  small  and  handy 
types,  and  with  the  necessary  improvements.     With  these  objects 
neglected,  we  shall  be  i)laced  in  a  position  of  serious  disadvantage 
and    danger ;  with    these    wisely   and    scientifically   attended    to, 
Britannia  may  in  the  coming  days,  as  in  the  past,  continue  to  rule 
the  waves. 


Afr.  Barnahfjy  CJi, 

In  1873,  Mr.  Bamaby,  in  his  pai)er  cm  unmasted  s(»a-going  ships,  3/r.  nar- 
8jK)ke  in  confident  terms  of  the  superiority  of  the  'Devastation  'or         '  - 

the  *  Thunderer,' to  the  ^Minotaur,' the  '  Monarch,' the  '  Hercules,'  J"x,lv!a 

or  the  *  Sultan.'     Yet,  he  siiid,  as  a  matter  of  first  cost,  these  sliii)s  ;^^rdnt.rts 

would  not  reach  the  cost  of  the  '  Minotaur  '  by  14(),0()0/. ;  nor  that  of  i><7a. 
the  *  Monarch  '  by  some  40,000/. ;  and  th(»y  could  be  fought  by  half 
the  number  of  men. 


In  his  [laper  read  in  1874,  Mr.  Karnaby  again  enlarged  ui)on  the  Institute 

advantage  of  reducing  the  cost  of  individual  ironclads,  and  quoted  Aniliu^rt^ 

the  *  Shannon '  as  an  illustmtion  of  the  progress  which  had  been  mach*  rJi7j"" 
in   this   direction.     He   showed   that    that    vessel  would    be  much 
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a'-    ffrvr-  foTsr*;  ist'r^r:  v.-  >y»rrrfil,  &.■!«:.  ':*a^TL>  •nr^e^i  sLfcx*.  tLin  f^acL  &n 

th*r  arrr» VI7  vf  rr.*  •  M::i*jCa?ir '  Lati  b^*  Irrl«r  nx^-r  tiazs  ooe-tLird  of 
the  re*Li*.:r^2  jj/rrr  •>:  'hn  of  tLr:  •  .SLiaiiOQ/  If  Lr  were  to  ciL«apar& 
the  •  .^La^i'^' '■":•?.  ',<Lrrr  irocKrla*!*.  Le  sh'yold  pit  a^n«t  her  the 
latent  r:OTrAnK*r^%  viz. :  the  •  ^wih^ur^  '  and  tLe  •  TriumpL,'  ahLongfa 
the  relative  <»f?  nrtiA  staz>i  at  ftj>  fjr  th'iise  •Lip«^  agaixAi^t  54  fc»r  the 
*  Shaniion-' 

He  prc^^eeded  t^^  •h'/ir  the  Domeroa*  advaiitages  which  had  been 
scared  in  the  •  inflexible  *  over  the  •  Deva^tati-jo.'  the  •  Thunderer/ 
and  the  *  Furv/  the  thiokne*-  of  armoor  ha^i-ig  been  increased  in  the 
firrft-namr^i  ve«?wrl  from  1 4  inches  t»>  24  inches,  the  weight  of  the  gnn^ 
from  35  ton*  to  80  ton«.  their  number  from  two  gons  ahead  to  f«>ur 
gnn.^  ahead,  the  height  of  ten  feet  f»r  working  the  anchcnrs  having 
been  nii-e.'l  to  20  feet,  and  a  rr«laction  of  nearly  three  feet  having* 
be'fn  mad*.'  in  the  dmoght  of  water.  Tl;e  ship  wa«  di\ided  into  127 
water-tight  cimj/'irtment*.  Mr.  R'imaKy  «tat<^  that  it  wa5  his  belief 
that  in  the  *  Infl^-xible  '  wr  ha^l  reach»fd  the  extreme  limit  in  thick- 
ner^r*  of  armour  {*jt  *ea-going  s-hij*-.  Th*^  temjitation  was  always  great 
to  secure*  more  and  more  pjwer  by  the  exjicnditure  of  ever-increas- 
ing ?>iim-  of  money ;  but  it  was  his  conviction  that  we  should  not,  in 
any  future  :^hij».  go  K-yond  tlie  exjienditure  «»n  the  *  Inflexible.' 


Ill  the  -♦r:».-i*ni  of  l>^7*i,  Mr.  Hamal»y,  in  his  jiajier  on  ships  of  war, 
t»^  ref«?rred  to  an  o[>iiiion  **xpre<sed  by  him  in  Janu;iry  1867,  at  the 
Institution  of  i,'ivil  Enjrineers.  He  had  r^iid  on  that  occasion  that 
it  must  be  lH»me  in  rniud  that,  however  thick  the  armour  might  be,  the 
Ixittoni  of  tlie  ship  was  left  as  weak  and  defenceless  as  ever.  Torpedo 
b^nitrf,  inarl«;  prrx^f  against  almost  any  fire  that  could  be  directed 
against  them,  could  be  carried  in  sea-going  ships,  and  doubtless, 
woulrl  be  ho  carried,  and  employed.  In  view  of  these  new  and  un- 
develojHid,  but  terrible  agencies,  it  was  desirable  not  to  create  a  large 
fi<*et,  like  that  recommended,  at  a  cost  of  many  millions  sterling; 
wliieli  H(fet.  although  rendered  secure  from  the  effects  of  gunpowder 
»il)ove  water,  might  easily  hft  rendered  obsolete  and  useless,  because 
undefend(;d  from  the  effects  of  gunpowder  fired  from  beneath.  The 
ex|)erieric(;  gained  during  an  interval  of  nine  years,  had  convinced 
Mr.  Harnal)y  that  the  t^^rpedo  could  be  made,  within  the  proper  range 
<)f  its  oiKTatioUH,  irresistible.  The  ix)ssibility  of  attack  by  armoured 
ram«  or  torpedo-ships,  or  by  numerous  unarmoured  vessels  of  that 
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kind,  exposed  the  costly  armour-clad  ships  to  a  risk  which  they  Mr.  Bar- 
onet never  to  encounter  alone.  The  assailants  ought  to  be  brought  *^^'  ^*^' 
to  bay,  before  they  could  get  within  striking  distance  of  the  iron- 
clad, by  consorts,  armed,  like  the  attacking  vessels,  with  the  ram  and 
the  torpedo,  which  must,  like  them,  run  the  chance  of  being  sunk.  In 
other  words,  he  contended  that  the  defence  against  the  ram  and  the 
torpedo  must  be  sought  for  not  in  the  construction  of  the  ship  alone, 
or  mainly,  but  also,  and  chiefly,  in  the  proper  grouping  of  forces  at 
the  point  of  attack. 

Each  costly  ironclad  ought  to  be  a  division,  defended  against  the 
torpedo  and  ram  by  small,  numerous,  but  less  important  parts  of  the 
general  force. 

Sir  Spencer  Rohiiisan. 

In  the  debate  which  ensued.  Sir  Spencer  Kobinson  said  that  no        sir 
suggestion,  more  valuable  for  the  purposes  of  war,  had  been  made  by    /^^7ww« 
any  person,  within  his  knowledge,  than  the  able  suggestion  which  J^j^'^'  ^' 
had  been  made  by  Mr.  Barnaby,  that  the  true  mode  of  defending  our 
heiivy  ironclads  from  attack  was  by  the  counter-attack  of  torpedoes 
and  rams.     No  fleet,  therefore,  could  be  considered  a  fleet,  and,  in 
his  humble  opinion,  no  ship  like  the  '  Inflexible  '  could  be  considered 
a  ship  of  war,  till  she  had  her  attendant  rams  and  torpedoes,  to  meet 
those  attacks  to  which  she  was  siu'e  to  be  subjected. 


187G. 


Sir  Eikvard  J.  Reed^  K.C.B. 

He  was  quite  satisfied  that  it  was  by  coimter-attack,  and  not  by    .Si>  e.  j, 
piling  mountains  of  iron  on  the  sides  of  yom*  ships,  that  you  could    k.c.b.1, 
defend  them  from  toq)edoes.     Mr.  Reed  took  part  in  the  same  de-  ^•^*  ^^^^' 
bate,  and  expressed  his  concuiTence  in  Mr.  Barnahy's  suggestion  that 
the  proper  way  to  defend  armoured  ships  from  rams  and  torpedoes 
was  by  means  of  auxiliary  vessels.     He  was  led  to  this  conclusion  for 
the  excellent  reason  that  there  seemed  to  be  a  concurrence  of  opinion 
setting  in  that  direction.     If,    however,  it  were  admitted  to  be  a 
necessity  that  auxiliary  vessels  should  be  employed  to  defend  our 
ironclads,  Mr.  Reed  suggested  that  it  must  tend  to  limit  or  to  do 
awny  with  the  use  of  ironclads  themselves  at  sea.     Such  a  proposal, 
in  fact,  practically  involved  the  abandonment  of  the  use  of  ^rniour- 
pljited  ships  at  sea ;  for  auxiliary  vessels  could  scarcely  be  expected 
to  keep  company  with  ironclads  on  an  ocean  cruise.     The  use  of  iron- 
clads would  therefore  be  limited  to  coast  operations  and  confined  waters. 
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a  far  more  fatal  character  than  any  to  which  ships  of  war  were  for-  ^r.  Ba^ 
merly  exposed,  and  a  successful  attack  by  either  mode  will  probably       -^—L  ' 
lead  to  the  foundering  of  the  ship.     The  modes  of  attack  to  which  St^f^,© 
I  refer  are,  the  *  submarine  gun,'  the  '  torpedo,'  and  the  ^  ram.'     And  ]afua"^*24 
it  is  to  be  observed  that  the  large  and  heavily-armoured  ship  is  |^72. 
absolutely  inferior  to  the  smaller  and  weaker  ship  with  regard  to  the  'Modem 
attack  of  toqjedoes  and  rams.     The  very  hugeness  and  weight  of  the  \v"'*^  " 
ships  make  them  the  easier  prey  to  an  enemy  who  attacks  them 
below  the  armour. 

From  the  under  side  of  the  armour  belt,  i.e.,  from  six  feet  imder 
water  to  the  keel,  the  ship  costing  500,000^.  is  as  weak  as  the  ship 
costing  only  100,000f.;  and  she  is  more  exposed  to  attack.  So  long 
as  this  is  so,  the  most  efficient  ship  is  that  which,  on  the  smallest 
dimensions,  will  carry  into  action  at  a  thirteen  or  fourteen-knot  speed 
guns  capable  of  penetrating  all  but  the  exceptional  armour  of  the 
ships  of  foreign  Powers,  and  protected  by  armour,  proof  to  all  but  the 
exceptional  guns  of  those  Powers.  It  is  in  this  aspect  that  the 
'  Vanguard '  class  commends  itself  to  my  judgment. 


Kesix)nding  to  the  toast  of  the  Navy  at  the  Mayor  of  Rochester's  i^i>eech  at 
dinner,  Mr.  Bamaby  referred  to  the  recent  statement  in  a  I^ndon  November 
morning  paper  that  a  ship  was  being  built  in  the  adjacent  dockyard 
of  Chatham  to  cost  a  fabulous  sum,  be  thought  alx>ut  a  million.  It 
so  happened,  he  said,  that  while  foreign  Governments  were  actually 
spending  at  this  moment  nearly  a  million  of  money  on  single  ships, 
the  British  Admiralty,  when  they  came  to  consider  what  England 
could  aiford  to  do,  came  to  the  conclusion  that  we  could  not  afford 
that  sum,  and  they  said -that  what  they  wanted  was  a  ship  as  fast  as, 
and  which  could  do  a  great  deal  against,  such  vessels  as  those  he 
had  alluded  to,  but  which  would  not  cost  nearly  so  much  money. 
Chatham  was  cjiUed  u^wn  to  build  such  a  ship,  and  that  was  the 
ship  in  question,  which  would  be  finished  for  about  140,000/.  or 
150,000i,  instead  of  a  million.  They  might  depend  upon  it  nobody 
was  more  anxious  than  the  people  of  London  to  keep  down  the  cost 
of  ships,  for  nobody  was  more  conscious  of  the  necessity  of  a  number 
of  ships  to  protect  the  wide-spread  interests  of  a  great  nation  like 
this.  Since  1870  there  had  been  launched  fifteen  ironclads,  nearly 
eighty  unarmoured  ships  of  war  for  foreign  service,  thirty  gunl)oats, 
and  a  large  torpedo  flotilla,  and  when  it  was  necessary  to  build  such 
numbers,  they  might  see  how  important  it  was  to  keep  down  in- 
iividual  expenses. 
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Mr.  Scott  Russell. 


Mr.  Scitlt 
RuMJteil 

Institute 
of  Naval 
Archit^cU, 
March  19, 
1875.  Pa|icr 
•On  the 
dutien, 
qaalitieii, 
and  stnic- 
ture  of  the 
modem 
f>hip  of 
war.' 


Since  1865  we  have  profited  by  the  experience  of  naval  war  in 
America  and  at  Lissii,  and  Imve  learned  from  them  two  great  les.^ns  : 
That  fast  unarmoured  ships  Ciin  protect  or  destroy  the  most  valuable 
commerce  of  the  ocean,  by  chasing  and  sinking  merchant  fleets  ;  that 
a  small  ship,  with  one  great  gun,  well  protected  by  turret  or  shield, 
can  destroy  a  fleet  of  the  best  bygone  men-of-war,  however  large, 
however  well  manned,  and  however  many  her  guns  ;  that  one  strong 
fast  ship,  well  protected  and  well  commanded,  and  skilfully  built, 
and  skilfully  manoeuvred,  can  sink  a  ship  and  disperse  a  fleet, 
without  firing  a  gun,  by  that  new  tactic,  concisely  called  '  giving 
the  stem,'  or  simply  running  down 

I  will  now,  therefore,  ask  you  to  consider  a  war  vessel  from  the 
oppi>site  point  of  view.  Let  us  ask  ourselves  what  is  the  smallest 
vessel  fit  for  modem  warfare. 

My  personal  opinion  and  experience  have  grown  steadily  towards 
the  conviction  that  we  should  consider  a  modem  war  vessel  as  a 
mere  tool  or  instrument  of  destruction,  not  a  ship  in  the  eyes  of  the 
sailor :  quite  unworthy  of  the  name ;  a  mere  floating  gun-carriage — 
a  mere  floating  sjiear,  propelled  by  steam,  and  meant,  first,  to  place 
an  explosive  shell  in  the  enemy ;  and,  second,  to  run  into  his  side 
and  sink  him.  If  I  am  right  in  supix)sing  that  what  I  say  truly 
represents  modem  naval  opinion,  then  we  come  to  a  very  simple 
practical  conclusion.  Let  us  take  one  big  gun,  let  us  give  it  the 
largest  bore,  the  largest  shell,  the  highest  penetrating  speed  we  now 
know.  Let  the  vessel  herself  be  considered  in  the  light  merely  of 
a  floating  gun-carriage.  Let  this  one  large  gun  occupy  the  chief 
place  in  the  vessel  in  front  of  her  engines  and  lx)ilers  and  propellers. 
Let  it  be  as  small  a  ship  as  is  consistent  with  high  speed ;  let  it  be 
proi)elled  by  high  engine  power  ;  let  it  show  very  little  above  water  ; 
and  let  it  have  a  short  ugly  stem  to  strike  the  enemy  and  sink  him. 

Not  only  high  speed,  but  admirable  dexterity  and  quickness  of 
movement  or  manoDuvring  are  indispensable  to  this  sort  of  vessel ; 
she  must  be  low  in  the  water — nearly  unsinkable — all  her  decks 
perfectly  closed — waves  must  break  over  her  without  harm ;  she 
must  be  steady,  quick,  and  sure. 

It  may  be  said  that  such  a  ship  is  hard  to  find,  and  hard  to  make, 
and  hard  to  handle.  Certainly  she  is  hard  to  work ;  but  is  not  all 
great  noble  work  hard,  and  are  not  victories  always  hard  to  win  ? 
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Sir  Spencer  RohiTison^  K.C.B. 

A  single  ship,  however  perfect,  let  it  be  the  '  Inflexible  '  or  let  it     ^^  ^^^ 
be  the  smallest  gun-boat  of  the  'Alpha'  class,  any  single  ship  cannot    Bobinnm, 
in  any  way  whatever  represent   the  necessities  of  this  country  in      -IJL  * 
naval  warfare,  nor  can  it  represent  the  weaix)n  which  a  naval  officer  umted 
on  general  service  will  have  to  use  in  destroying  those  ships  of  the  f^^l^^- 
enemy  it  may  be  his  duty  to  destroy,  or  in  making  those  attacks  June  8, 

1877.     Dis- 

upon  an  enemy's  fleets,  fortresses,  or  positions,  which  it  may  be  his  cussion  on 
duty  to  make.  The  country  wants  ships  which  shall  in  their  various  Mr.^sciitt 
ways  perform  those  services  of  assault  and  defence  through  which  a  ^^^^^' 
naval  warfare. must  be  carried  on.  .  .  .  We  should  all  agree  in  this, 
that  a  fleet  ip,  in  fact,  what  we  want ;  that  a  fleet  must  be  composed 
of  ships  of  various  classes  ;  that  no  single  ship  alone  will  be  adapted 
for  naval  warfare  under  the  circumstances  of  the  develoi)ment  of 
science,  and  the  means  of  destruction  that  now  exist,  and  that  every 
ship  must  act  in  combination  with  other  ships ;  she  must  be  the 
unit  round  which  other  ships  congregate,  and  when  we  have  got  the 
ship  and  her  satellites  in  attendance  upon  her,  of  the  right  size,  sort, 
and  stamp,  then  we  have  got  the  one  unit  of  force  capable  of  doing 
its  duty  in  what  may  be  called  single  action.  But  I  think  if  you 
cannot  admit  so  much  as  that,  you  must  at  least  admit  this,  you 
must  say  that  the  whole  fleet  of  Great  Britain  must  be  so  constructed 
that  each  unit  of  its  force  shall  be  composed  of  ships  of  various 
classes,  attended  by  others,  larger  or  smaller,  as  the  case  may  be, 
and  that  the  concentration  of  these  ships  and  their  attendant 
satellites  will  alone  constitute  a  fleet  calculated  to  destroy  anything 
that  may  come  upon  the  surface  of  the  sea. 
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EXGLISH   PRESS. 

Tillies. 

Tme$.  As  the  Chief  Constructor  of  the  Navy  has  stated  that  it  is  in  the 
September  *  Nelson  '  and  *  Xorthampt<3n '  that  his  ideal  of  a  fighting  ship  is  to 
11, 1876.  \yQ  seen,  we  must  presume  that  he  has  designed  them  to  carry  the 
heaviest  artillery  known  to  naval  war&re.  If  they  approach  this 
aim  at  all  nearly,  they  will  be  a  most  formidable  addition  to  our 
fighting  fleet,  and  it  will  represent  a  valuable  improvement  in  naval 
construction  if  armour  can  be  thus  reduced  with  safety. 

At  the  same  time,  if  there  is  any  room  for  common  sense  in 
judging  of  naval  matters,  it  cannot  but  be  a  little  perplexing  to  the 
pu])lic  to  know  why  the  recommendation  of  some  distinguished  naval 
architects,  including  Mr.  Reed,  advising  the  construction  of  a  greater 
number  of  Hinaller  vessels,  is  not  acted  upon.  The  great  danger  of 
mc^lern  warfare  at  sea  is  that  the  sinking  or  disabling  of  a  ship  in- 
volves such  a  tremendous  loss.  These  two  vessels  of  Mr.  Barnaby's, 
howev<ir  g^xnl  they  may  be,  are  probably  lia])le  to  be  utterly  dis- 
a])le(l  l)y  mum  chance  shot  from  a  very  powerful  gun.  Granted  that 
the  chiinccH  are  strongly  in  favour  of  their  escaping  that  risk,  still  it 
can  hardly  b<*  maintained  that  they  are  not  liable  to  it ;  and  if  they 
an;,  the  <iU(?stion  immediately  suggests  itself  to  an  ordinary  man  why 
their  annaincmt  and  their  crew  should  not  be  disi>ersed.  Is  there, 
in  short,  any  such  advantage  in  a  battery  of  half-a-dozen  guns  in  a 
single;  ship  over  the  same  guns  dispersed  in  six  smaller  ships  as  is 
Hufticicnt  to  justify  our  incurring  the  risk  of  seeing  thq  whole  six  go 
down  t()g(»th(;r?  The  shot  which  would  inflict  on  our  fleet  this 
disaster  would,  on  the  other  supposition,  only  sink  one  gun,  while 
the  other  ^\si'  would  he  left  free  for  action.  The  question  would 
s(;em  to  come  hack  to  tin;  cardinal  condition  from  which  we  started 
— namely,  that  the  one  essential  point  in  naval  warfare  is  to  be  able 
to  put  afloat  and  keep  afloat  the  largest  number  of  the  most  powerful 
guns.     Why  should  not  these  be,  so  to  speak,  mounted  on  separate 
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carriages,  just  like  the  guns  of  a  battery  of  artillery  on  land  ?  One  Timei, 
would  imagine  that  there  might  even  be  con3iderable  advantages 
for  manoeuvring  in  such  a  dispersion  of  force,  and  that  a  large  iron- 
clad surrounded  by  a  swarm  of  vessels  which,  though  comparatively 
small,  carried  guns  as  heavy  as  her  own  would  be  under  some  diffi- 
culty in  encountering  them.  There  may  be  reasons  sufficient  to 
condemn  this  suggestion  ;  but  none  such  have  ever  been  clearly 
stated.  The  expense  of  such  ironclads  as  the  '  Nelson '  and 
'  Northampton '  is  enormous,  and  the  number  of  '  eggs '  carried  in 
such  *  baskets  '  is  frightful  to  contemplate.  Even  if  some  large  ships 
should  still  be  desirable,  a  considerable  number  of  single-gun  ships 
would,  it  would  seem,  be  an  invaluable  addition  to  their  force. 
There  is  some  reason  to  apprehend  that  we  are  still  entangled  in  the 
old  tradition  6f  broadside  firing,  and  that  there  is  need  of  some 
original  initiative  at  the  Admiralty.  It  is  satisfactory,  however,  to 
know  that  our  naval  architects  are  not  idle,  and  that  we  may  rely 
on  constant,  even  if  sjmewhat  slow,  progression. 


Few  Englishmen  follow  very  closely  the  details  of  the  prolonged  October  lO, 
and  desultory  war  between  the  Chilian  anJ  Peruvian  Republics.  An 
important  event,  however,  has  ocicurred  to  break  the  monotony  of 
petty  engagem3nt3  and  wasteful  and  apparently  purposeless 
blockades  and  bombardments,  and  to  excite  an  interest  in  the 
struggle  which  it  has  never  hitherto  inspired.  A  naval  battle  has 
been  fought,  and  the  Chilian  fleet  would  appear  to  have  been 
completely  successful.  At  all  events,  it  is  said  to  have  captured  the 
famous  Peruvian  turret  ship,  the  '  Huascar.'  It  is  a  curious  coinci- 
dence, which  will  not  escape  notice,  that  almost  simultaneously  with 
the  return  to  Spithead  of  the  '  Shah  '  comes  the  news  of  the  capture  of 
her  old  antagonist.  The  '  Huascar '  is  a  historical  vessel.  She  is 
famous  not  merely  for  her. three  hours' hot  fight  with  the  '  Shah  '  and 
the  *  Amethyst,'  she  has  been  for  seven  mouths  the  sharpe.-^t  thorn  in 
the  side  of  the  Chilians.  She  has  figured  in  all  the  naval  engage- 
ments in  the  course  of  the  war — and  the  war  has  been  strictly 
maritime  from  first  to  last.  She  has  bombarded  the  towns  of  the 
Chilians,  chased  and  captured  their  transport  vessels,  entered 
harbours  and  destroyed  boats  and  launches ;  for  months  she  has 
been  the  terror  of  the  Chilian  coast.  Commanded  by  a  skilful  and 
daring  officer,  and  manned  by  an  excellent  crew,  the  '  Huascar  '  was 
always  a  formidable  adversary  to  most  vessels  afloat,  and  we  are 
curious  to  know  to  whose  superior  prowess  she  finally  succumbed. 
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TimeM,  In  her  fight  two  years  ago  with  two  English  men-of-war,  she  showed 
that  she  was  a  most  dangerous  opponent.  Her  hull  being  only  three 
feet  out  of  the  water,  it  was  difticult  for  the  gunners  of  the  *  Shah  '  to 
hit  her.  Her  draught  of  water  was  small,  and  she  was  enabled  to 
go  inshore  to  places  to  which  our  vessels  could  not  follow  her.  She 
steamed  swiftly,  and  could  turn  easily,  and  Admiral  De  Horsey's 
vessel  ran  considerable  risk  of  being  rammed  by  her  agile  enemy. 
The  guns  of  the  English  frigate  were  of  no  avail  against  the  cuirass 
of  the  *  Huascar,'  and  had  the  heavy  shot  of  the  latter  struck  our 
wooden  ships,  the  result  might  have  been  calamitous.  The  fighting 
[lowers  of  the  'Huascar '  were  again  tested  in  an  engagement,  disastrous 
in  some  respects  to  the  Peruvians,  which  took  place  ofiF  Iquique. 
The  Chilian  vessel,  the  '  Esmeralda,'  fought  on  that  occasion  with 
valour  and  skill ;  but  she  was  rammed  and  sunk  by  the  'Huascar.' 
It  was  in  this  hard-fought  battle  that  the  '  Independencia,' one  of  the 
most  powerful  vessels  belonging  to  the  navy  of  Peru,  was  lost.  This 
was  a  serious  blow  to  that  Republic.  The  only  fact  which  could 
console  the  Peruvians  was  the  prowess  of  the  '  Huascar,'  which  showed 
how  much  one  swift,  skilfiilly-handled  vessel  can  accomplish  in  any 
circumstances.  Since  that  engjigement  the  'Huascar'  has  never 
ceased  to  harass  her  foes.  It  is  only  a  short  time  since  she  made 
prize  of  a  large  Chilian  transport,  the  '  Rimac'  If  the  Peruvians 
have  been  able  to  hold  their  own  on  the  sea,  if  they  have  succeeded 
in  revictualling  and  garrisoning  their  ports  and  fortifying  places 
which  were  exposed  to  the  attacks  of  the  Chilians,  it  is  in  great 
degree  owing  to  the  exploits  of  the '  Huascar.'  Obviously  the  conditions 
of  the  struggle,  which  nmst  continue  to  be  waged  on  sea,  are 
seriously  changed  by  the  loss  by  the  Penivian  navy  of  its  two  most 
powerful  ships,  and  the  transfer  of  one  of  them  to  the  enemy.  It  is 
not  impossible  that  for  the  time  the  naval  power  of  Peru  is  completely 
crippled  by  this  fresh  disaster. 

In  this  country  the  origin  and  progress  of  the  war  have  not  been 
watched  with  much  care.  Attention  has  been  more  directed  to  the 
serious  and  wanton  loss  of  life  and  property  which  has  occurred  than 
to  the  merits  of  the  dispute.  Such  deplorable  events  as  the 
bombardment  of  Pisagua,  attended  by  incalculable  misery,  and 
apparently  exercising  no  efiFect  on  the  result  of  the  war,  have  made 
people  forget  the  real  interest  of  the  struggle.  It  is  unfortunate 
that  two  neighbouring  States,  which  have  within  them  so  many 
elements  of  prosperity,  cannot  live  at  peace.  It  is  a  pity,  also,  that 
the  war  is  conducted  with  so  little  regard  to  the  rights  of  non- 
combatants  and  in  a  phlegmatic  manner  which  retards  the  return  of 
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peace.  But  in  some  respects  the  contest  is  unique,  and  it  ought  not  Timet. 
to  be  ignored  by  students  of  naval  warfare.  It  is  fruitful  in  lessons 
as  to  the  altered  nature  of  naval  engagements.  There  have  hitherto 
been  few  opportunities  of  knowing  what  were  the  ciipabilities  and 
defects  of  ironclads  in  action.  We  have  had  to  walk  mainly  by  the 
light  of  theory  A  few  engagements  in  the  course  of  the  American 
war  indicated  that  old  rules  and  traditions  no  longer  held  good. 
The  battle  of  Lissa  corrected  some  errors,  and  sailors  and  naval 
engineers  have  no  doubt  profited  by  it.  The  running  fight  between 
the  *  Huascar '  and  the  '  Shah '  was  also  rich  in  instruction.  It 
showed,  indeed,  that  wooden  vessels  skilfully  and  boldly  handled 
were  not  wholly  useless  when  opposed  to  an  ironclad.  But  it 
brought  to  light  still  more  clearly  the  immense  risk  rim  by  a  long 
vessel  difficult  to  turn  which  has  to  fight  a  short  turret-ship  armed 
with  a  ram.  Though  creditable  to  our  ships,  the  engagement  made 
it  perfectly  clear  that  it  was  improper  to  intrust  the  guardianship  of 
English  interests  in  the  Pacific  to  wooden  vessels.  This  view  was 
confirmed  by  the  fate  of  the  '  Esmeralda '  in  her  fight  with  the 
'  Huascar.'  Nothing  could  surpass  the  courage  of  her  captain  and 
crew.  The  beha\'iour  of  the  former  was  worthy  of  that  sea  Viking, 
Ijord  Cochrane  himself,  who  apj)ears  to  have  infused  into  the  (.hilian 
navy  a  spirit  which  it  has  never  lost.  But  the  skill  and  courage  of 
those  on  board  the  wooden  ship  were  of  no  avail  against  the  powerful 
ironclad.  Well-directed  shot  produced  no  effect  on  the  iron-cased 
hull  of  the  *  Huascar ; '  and   after   being   repeatedly   rammed   the 

*  Esmeralda '   sank.     Still,   wonderful   though    the    exploits   of  the 

*  Huascar '  have  been,  it  is  well  kno\ni  that  vessels  of  her  type  have 
their  defects,  that  they  are  liable  in  actual  warfare  to  accidents  which 
suddenly  disiible  them,  and  that  they  sometimes  prove  as  formidable 
to  their  own  side  as  to  the  enemy.  We  know  the  good  jK)ints  of  our 
new  ships  of  war;  the  strength  of  their  armour,  the  large  calibre  of 
their  guns,  and  the  formidable  character  of  their  rams  are  patent  to 
the  eye.  It  is  their  shortcomings  about  which  we  need  light,  and 
perhaps  the  engagement  at  Mejillones  will  elucidate  the  defects  of 
our  ironclads.  It  can  hardly  fail  to  furnish  valuable  suggestions  and 
hints  to  this  country,  which  reposes  so  much  confidence  in  its  ironclad 
fleet. 

One  lesson  which  appears  to  lie  on  the  surface  of  the  war,  so  far 
as  it  has  proceeded,  is  important.  The  *  Huascar,'  which  has  served 
the  Peruvians  so  well,  was  no  huge,  lazy,  slow-moving  monster ;  it 
was  no  mere  floating  battery.  It  has  been  useful  just  liecause  it  has 
been  swift  and  agile  ;  it  would  not  have  inflicted  a  tithe  of  the 
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Timet,  mischief  on  the  Chilians  which  it  has  done  if  it  had  been  cased  in 
the  heaviest  armour  and  had  not  steamed  fast.  It  has  moved  quickly 
to  and  fro  along  the  coast,  and  has  thereby  virtually  multiplied  the 
naval  strength  of  Peru.  It  has  played  the  part  of  an  '  Alabama,'  being 
more  than  a  match  in  speed  for  the  Chilian  transports  and  merchant- 
men. When  it  fought  with  wooden  vessels  its  armour  and  heavy 
armament  gave  it  an  incalculable  advantage;  and  if  it  had  been  pitted 
against  a  larger  and  slower  ironclad,  its  8i:)eed  and  the  ease  with 
which  it  could  turn  and  deliver  a  blow  vrith  the  ram  would  have 
made  it  a  dangerous  opponent.  In  a  large  navy  such  as  ours  there 
is  room  and  use  for  many  kinds  of  vessels.  No  one  model  ought  to 
exclude  all  other  types.  There  nmst  be  variety  commensurate  with 
the  diversity  of  duties  which  our  ships  of  war  must  perfonn.  But 
what  is  clear  is  that  we  ought  to  have  plenty  of  vessels  with  the 
serviceable  qualities  of  the  *  Huascar '  tyi>e.  Though  not  a  jx>werful 
vessel,  as  judged  by  the  war  ships  of  the  first  class  in  our  navy,  the 
*  Huascar '  is  one  of  those  handy,  useful  ships  which  in  the  actual 
work  of  warfare  do  far  more  than  vessels  much  more  costly.  They 
preserve  the  good  points  of  a  smart,  swift  frigate,  while  they  have 
fighting  qualities  which  no  unarmoured  ship  can  jx)ssess.  They  can 
capture  a  tran8i)ort  ship,  serve  as  convoy  to  a  merchant  fleet,  hasten 
to  a  distant  station  where  they  are  needed,  or  sail  in  shallow  water 
near  to  a  land  battery  and  silence  it.  It  is  highly  probable  that 
operations  in  future  naval  wars  will  largely  fall  to  vessels  of  this 
useful  type,  of  which  the  *  Huascar '  is  an  example.  If  this  type  has 
proved  useful  to  Peru,  it  is  likely  to  lie  still  more  advantageous  to 
England,  whose  men-of-war  must  be  fitted  to  go  everywhere  and  do 
anything. 

Brand  ^Irro^x'. 


Broad 
Arrow, 

Juljr  1870. 
Rapid  in- 
crease in 
Uie  cost  of 
ironclad  8. 


A  Return,  which  has  lieen  recently  presented  to  both  Houses  of 
Parliament,  respecting  the  ships  constructed  for  the  Boyal  Navy 
during  the  last  twenty-one  years,  affords  some  interesting  information, 
which  in  a  great  measure  explains  the  continual  increase  in  the  total 
amount  of  the  Naval  Estimates.  From  the  paper  we  refer  to,  we 
learn  that  in  1854  the  cost  of  the  hull  and  machinery  of  a  first-rate 
line-of-battle  ship  varied  from  112,000^  to  156,OOOi.,  while  the 
finest  frigates  afloat  were  built  for  from  53,000/.  to  9(),000L  Up  to 
that  date,  therefore,  the  old  rough  average,  which  held  good  at  the 
beginning  of  the  century,  of  allowing  1 ,000/.  for  every  gun  which  a 
ship  was  to  carry  as  the  cost  of  her  construction,  was  not  very  largely 
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exceeded.     Bat  with  the  ironclad  recoustructiou  of  the  Navy,  which       ^^va*^ 

1         •        •        1  r        Arrow, 

was  commenced  after  the  Crimean  war,  began  the  rise  in  the  cost  of 
shipbuilding,  and  in  1863  we  find  the  '  Minotaur '  costing  456,830^., 
while  the  expense  of  building  the  '  Achilles '  amounted  to  very  nearly 
the  same  sum.  Three  years  later,  in  1866,  we  have  the  *  North- 
umberland,' estimated  at  471,000L,  and  in  1868  the  'Hercules,' 
costing  361,000^.,  and  the  *  Inconstant,'  an  unai'moured  frigate, 
213,000i. ;  instead  of  the  53,O00Z.  to  90,O00Z.  allowed  for  ships  of 
the  same  class  in  1854.  Seven  years  later  on,  again,  we  find  the 
cost  of  ships  still  steadily  rising,  the  '  Dreadnought '  being  put  down 
in  1875  for  508,000i.,  and  the  *  Alexandra'  for  522,000i.  This 
year's  estimates  do  not  provide  for  laying  down  any  new  ironclad  ; 
but  it  can  hardly  be  doubted  that  the  next  ship  we  build  of  this 
class  will  be  even  more  exi>ensive,  since  the  cost  of  the  *  Italia,'  the 
money  for  building  w^hich  has  just  been  voted  by  the  ItaUan 
Chamber  of  Deputies,  is  estimated  at  no  less  a  sum  than  600,000i. 


We  have  repeatedly  advocated  the  emi)loyment  of  heavily-armed  'Twly  la, 
and  thickly-armoured  vessels  for  our  coast  defence.  By  sacrificing 
high  si>eed  and  contenting  ourselves  with  just  sufficient  steam  power 
to  give  these  floating  forts  the  means  of  moving  from  one  pjirt  of 
the  coast  to  another,  we  could  obtain  the  gi'eatest  possible  armour 
protection  for  the  small  extent  of  vital  surface  to  be  covered.  To 
transform  the  floating-fort  design  into  an  ironclad  fit  for  European 
service,  and  qualified  to  fight  in  line  of  battle,  merely  requires 
increased  dimensions.  What  those  dimensions  should  be  so  as  to 
secure  the  most  economical  result,  is  a  moot  |M)int ;  but  we  feel 
satisfied  that  it  is  not  essential  to  have  so  large  or  so  exi>ensive  a 
vessel  as  the  *  Inflexible.'  We  are  glad  to  find  that  several  of  the 
essayists,  including  Captain  Colomb,  are  of  the  same  opinion.  Upon 
a  displacement  of  a])Out  8,000  tons  we  feel  siu-e  it  would  be  possilile 
to  produce  an  ironclad  of  a])out  280  feet  in  lengtli  and  65  feet  beam, 
which  could  be  protected  at  the  vital  parts  with  24-inch  armour, 
carry  four  of  the  largest  guns  afloat,  and  steam  at  the  rate  of  fourteen 
knots.  To  do  this  all  armour  protection  for  the  gims  must  be 
abandoned,  but  for  defence  against  shell  a  3-inch  iron  deck  could 
be  fitted  right  fore  and  aft,  excei)t  where  the  thick  armour  is  placed. 
A  careful  subdivision  by  an  inner  bottom,  bulkheads,  and  iron  plat- 
forms would  further  reduce  casualty  from  rams  and  toq)edoes  to  a 
minimum. 
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Broad  B v  the  launch  of  Her  Majestv'e  ehii>  *  Orion  '  at  Me?>rs.  .Samudii's 

ji.rrotc,  ,  ,  •»       •  * 

—         Yard,  Millwall,  the  other  day,  another  valuable  ironciad  i<  added  to 
8,*18797      ^^®  British  Navy.  .  .  . 

We  have  on  a  previous  occaMon  expressed  the  high  opinion  we 
have  of  this  class  of  vessel.  Having  regard  to  the  armament  and 
armour,  si>eed  and  coal  endurance,  fighting  qualities,  and  cost  of 
building,  we  consider  that  the  *  Orion '  and  *  Belleisle '  are  not 
excelled  by  any  tyiye  of  war  vessel  afloat.  For  the  sum  of  about 
300,000i.  one  of  these  vessels  can  be  built,  armed  and  fitted  out,  so 
tliat  two  can  be  obtained  for  the  cost  of  one  *  Vanguard,'  and  more 
than  three  for  that  of  one  *  Inflexible.'  There  is  ample  duty  in  the 
Koyal  Navy  for  at  least  six  of  such  vessels.  Now  that  Kussia  is 
taking  such  active  steps  in  arming  her  naval  stations  in  the  Pacific, 
and  in  desjxatching  cruisers  to  that  part  of  the  world,  where  we  have 
so  many  practically  defenceless  settlements,  it  behoves  us  to  maintain 
on  that  station  vessels  of  the  *  Orion  '  tyi)e,  than  which  none  in 
existence  are  better  adapted  for  the  service  to  be  performed.  And 
not  only  in  the  Pacific,  but  in  the  Indian  Ocean,  Australia,  and  even 
Mediterranean  stations,  such  vessels  are  far  more  likely  to  be 
advantageously  employed  than  the  *  Invincible' and  ^Swiftsure'  class, 
to  say  nothing  of  such  worn-out  si>ecimensas  the  *  Hector,'  'Valiant,' 
* Kesistance,'  and  'Lord  Warden,'  or  the  more  respectable  members 
of  the  '  Warrior '  and  '  Minotaur'  classes. 


1870.  A  vicious  system  of  exjxjrt  criticism   has  confirmed  us  in  these 

errors.  No  new  ship  is  projected  or  launched  without  our  having  a 
list  of  its  comparative  merits.  Its  armour  is  so  much  thicker  than 
this  vessel,  its  guns  are  so  much  heavier  than  some  other  vessel's ; 
and  KO  on.  8tmightway  this  single  ship  is  regarded  as  a  terror,  as 
being  8Ui)erior  to  anything  elsewhere,  and  as  hugely  depreciating  all 
other  shii)s  in  consequence.  In  an  encounter  with  two  inferior 
vessels,  it  might  come  off  second  best.  Nay,  with  one  vessel  of 
HU}M»rior  sjieed,  armtnl  only  with  one  gun  of  equal  strength  to  its  own 
three  or  four  guns,  it  might  be  worsted.  The  mathematical  certainty 
only  goes  with  superior  armament  upon  paper.  In  reality,  chassei)ot 
and  mitrailleuse  yi(4d  to  the  less  effective  needle-gun,  w^ielded  by 
better  hands  and  sui)erior  numbers.  It  must  be  so  in  naval  warfai'e. 
An  inferior  ironclad,  with  attendant  vessels  indiSerently  armed, 
might  beat  a  ship  infinitely  superior  in  everything  that  constitutes 
weight  of  metal  and  offensive  power.     The  idea  that  because  A  is 


A 
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vastly  suiKjrior  to  B,  i\  I>,  E,  anl  F,  '^y.:.  -.■..^..\  •..-!*  :-  A  .vi  .       ri 
beat  them  in  detail,  if  omfntmrr^i  bv  r:.- :...  >    -:v  :  •        .:  *     -.^    > 

an  illustration  of  the  inii^irtancr-  vf  ':l:i'.  :lj  .:  . .  ..-;•.  A,  if    :..v  :  r 

moral  effect;  but  it  is  n«»t  b«»ni-:r  -r-u:  :y  :.:.-*,  -^  i  :*:  i-  .  :.:r-.rv  •■• 
common-sense.  There  are  alwavs  ;-.»ri  :.-  f  i  -':.::•  1-*-  t-i-tT.i  :■>.' 
than  others,  and  the  mistake  i?  in  as^u^^.iij^  t':  ■.*:  •:.'.;.■  •':.---  >•-•:•>!.•= 
would  be  assailed.  An  unarmoiirt^i  vr?--!  1:.:^::.:  ■:!<■/:'-  a  ir.iyr.ty 
ironclad  with  one  shot  clevt;-rly  .ir-..j»{ir.-'i  rhr.r;:::.  it-  li-xk?  ii.t"  its 
engine-room,  or  si*  delivert-*!  as  t'»  di-xmin^'-  i*-  ?*'?-r:Ti^  a^-jvimn:-. 
and  so  prevent  its  evulutivii-.  In  an  a*l-r"'i:.i  •■• -riiKif  at  s^.a  >ii«.K 
chances  increase  precisely  in  pr'ij>.>rTi-.»!i  :•■  t'r.r  n::i/"  -r  «.f  a-siiianr-. 
Nor  is  there  any  attempr  mai^if  to  drfny  th^---  ihin|j:^.  The  niisoliiof 
is  done  by  waiving  them  all  away,  in  Mrd«-r  t-i  iiiiprv-.-  rh*-  wurM  with 
the  tremendous  jxjwer  of  ^■Jm^•  v^rss-_'i  w-^  Liivi:-,  i.ir  r^*iii*f  •.•th»-'r  nit  inn 
has. 


In  our  opinion  we  hav^  mor*-  n*.-».-'i  of  small  ir- 'n.-laiU,  ^ueii  a-  can   m.^p 
be  built  and  eijuipiH*d  at  3n  »,no )/.  t-.  3.iii,tMM>\  »;ti.}i,  t!.;iii  «f  su.]i    ^'''"'• 
monsters  as  thosf  we  hav»'  U-r-n  !•!*»•  liiinj  ;it  fi-/  --\t-ii  ^r  vi;;},!  v.-ar*. 
before  they  are  finisln'd. 


We  have  committ*'tl  rw.i  xtn'v  tfPMf  ini-rak*-  «iiiniiiT  tht-  nast  Mjh 
seven  or  eight  y^ars  by  »-x[r*n'lini,'  our  ni'»ii»'V  alum?:  wh^Hv  in 
building  a  few  large  unwieldy  in'rulaiN  aij«l  n-pairiii:;  "th»'i>  that  art» 
obsolete  and  useless.  Thn  n.-ult  i-  that  w»-  ar.-  -<;jivflv,  if  at  all, 
better  supplied  with  a  Navy  than  wh»  n  th^-  lat.-  Mj.  Hunt  entiivd 
the  Admiralty  Offitv.  As  Mr.  H.*»'d  ]i.)ir]t»'d  «nit  in  fji*-  ivrt-iit  «hhatt» 
on  the  Navy  estimates,  all  th».'  i)R'>riit  rnivrnuiH'iit  lia<  done  diirini,^ 
its  tenn  of  office  has  bfrn  t«>  finish  th«*  inanlads  ]»ut  in  Ijand  bv  th^M'r 
predecessors.  Ev*»n  this  task  ha<  not  l»tM-n  wliolly  a<vornjili>h»Ml.  for 
the  *  Inflexible'  is  not  yet  p-ady  f«ir  «.»a.  Mr.  li»i*d  >aid,  in  th*-  >ani(^ 
s])eech,  that  during  the  tinn*  h*-  wa>  rhi»-f  ( 'ini<trii<tor  ir«)ncla(l  vrorls 
were  laid  down,  ronij>!t_*trd,  fMninii^-i«»n«d,  and  ])ai(l  nt^\  hut  hr  did 
not  explain  how  that  fanir  ah<»ut.  Wr  dn  nnt  di'>in'  to  dftract  from 
the  credit  due  t«i  .Mr.  He<'d  and  Admiial  Sir  S.  I\n])in>on  ft»r  tlit^ 
energy  they  disphm/d  when  th«^  Shiphuildini,^  l)«'partmri]t  of  tho 
Navv  was  ruled  bv  th»ni,  hut  if  Mr.  litM-d  had  >tatfd  wliv  siM'f-d  was 
attained  in  his  timr  which  is  not  n-alix-d  now,  hr  would  havr  killed 
two  birds  with  one  stone.  Mr.  Ket'd  has  for  manv  vrars  bren  ;  n 
advocate  of  the   small   ironclad  which  lx)(h   Sir  William  King  Hall 
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Broad  and  ourselves  srj  much  desire  to  be  built  for  the  Navv.  It  is  wholly 
and  solely  in  consequence  of  recently  designed  ironclad  vessels  being 
so  large,  unwieldy,  complex,  and  costly  that  they  take  so  long  to 
produce.  Vessels  like  the  *  Hercules,'  '  Monarch,'  ^  Alexandra,' 
*  Temeraire,'  &c.,  can  be  easily  built  and  sent  to  sea  within  three 
years  of  the  date  of  their  keels  being  laid  ;  while  those  like  the 

*  Inflexible,'   *  Ajax,'   *  Agamemnon,'   *  Colossus,'    *  Conqueror,'    and 

*  Majestic,'  occupy  from  six  to  eight  years  before  they  are  of  any  use 
to  the  country.  Hence  Mr.  Reed  secured  a  twofold  advantage  by 
building  his  ships  of  moderate  dimensions.  We  got  our  ships  quickly 
and  cheaply ;  whereas  now  money  is  voted  year  after  year  for  the 
same  vessel,  and  when  she  is  completed  it  is  found  that  one  part  of 
her  is  six  or  seven  years  less  modem  than  another. 

W^e  do  not  imagine  that  Admiral  King  Hall  deprecates  building 
any  large  ironclads  ;  at  all  events  he  did  not  say  so.  His  opinion  is, 
however,  that  '  if  one-tenth  of  the  money  spent  on  monster  ironclads 
had  been  directed  to  the  construction  of  good  gunboats,  we  should 
be  in  a  much  better  state  of  defence  than  we  now  are.'  We  hardly 
know  what  sort  of  vessel  the  Admiral  means  by  the  term  *  gunboat,' 
the  descrijition  being  somewhat  vague  and  general.  It  is  scarcely 
appropriate  to  the  class  of  vessels  which  Mr.  Reed  has  advocated, 
and  of  which  he  has  produced  several  admirable  samples.  But 
Admiral  King  Hall  had  evidently  in  his  mind  simply  coast  defence, 
whereas  Mr.  Keed's  designs  are  intended  for  colonial  as  well  as  home 
service,   and    indeed    as    much    for   cruising   as   for   either.     The 

*  Almirante  Cochrane,'  built  by  Earle's  Shipbuilding  Company,  at 
Hull,  for  the  Chilian  Government,  from  Mr.  Keed's  designs,  embodies 
the  views  held  by  that  gentleman  some  years  since.  We  are  not 
aware  in  what  direction  he  would  seek  to  improve  on  that  type  now, 
but  certain  it  is  that  ofiFensive  and  defensive  power,  combined  with 
high  speed,  are  produced  in  a  higher  degree  in  that  design  than  in 
any  other  of  the  same  displacement  up  to  the  present  time.  In 
saying  this,  we  wish  it  to  be  understood  that  we  have  chiefly  in  mind 
colonial  defence  and  cruising  capabilities.  For  coast  and  Channel 
service  we  prefer  the  '  Belleisle  '  type,  built  by  Mr.  Samuda  for  the 
Turkish  Government,  and  purchased  for  the  Eoyal  Navy  with  a 
portion  of  the  six  millions.  Neither  of  these  can  be  correctly 
termed  gunboats,  nor  indeed  can  the  *  Cyclops '  and  '  Magdala ' 
classes.  In  fact,  only  the  small  vessels  of  the  'Arrow'  class,  or, 
])etter  still,  the  '  Alpha,' «  Beta,'  '  Gamma,'  &c.,  built  by  Sir  William 
Armstrong  for  the  Chinese,  can  be  strictly  described  as  gunboats. 
Probably  it  was  ujKjn  such  little  vessels  as  these  that  Admiral  Hall 
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wishes  one-tenth  of  the  money  devoted  to  monster  ironclads  had 
been  expended. 

During  seven  years  we  have  had  a  large  port  ion  of  the  building 
and  fitting  capabilities  of  Portsmouth  Dockyard  devoted  to  the  con- 
stmction  of  one  ship — the  *  Inflexible.'  During  nearly  three  years 
Chatham  Yard  has  been  busy  on  the  '  Agamemnon,'  and  Pembroke 
on  the  *Ajax.'  In  about  four  years  more  the  two  last-named 
vessels  will  be  finished,  and  a  twelvemonth  hence  will  probably  give 
us  the  *  Inflexible.'  What  an  enormous  amount  of  energy,  skill,  and 
money  will  these  three  monsters  represent !  And  how  little  shall  we 
get  after  all  in  return !  A  torpedo  launch  might  under  favourable 
circumstances  settle  either  of  them  in  a  few  moments,  and  destroy 
the  labour  of  seven  years,  and  the  result  of  nearly  three-quarters  of  a 
million  of  money.  But  even  supposing  such  a  misfortime  as  that 
does  not  occur,  there  can  be  no  getting  over  the  fact  that  one  of 
these  vessels— costing  as  much  as  four  or  five  of  some  years  ago — can 
only  be  in  one  place  at  any  time,  and  that  may  perchance  be  just 
where  she  is  not  wanted.  And  yet  we  should  be  sorry  indeed  to  be 
without  such  vessels.  In  fact,  we  wish  we  had  more  of  them  than  we 
have ;  or,  at  all  events,  we  would  that  we  h«ad  at  present  something 
practically  useful  to  show  for  the  money  we  have  been  laying  out 
upon  them  all  these  years.  What  we  wish  to  see  is  a  portion  at 
least  of  the  Navy  Vote  devoted  to  the  building  of  other  types  of 
protected  ships  than  those  with  which  their  Lordships  seem  so  much 
in&tuated.  There  are  two  classes  which  we  much  require,  and  here 
we  think  may  be  harmonised  the  views  expressed  by  Mr.  Beed  in 
the  House  of  Commons,  Admiral  King  Hall  at  the  recent  discussion, 
and  ourselves  in  the  Broad  Arrow.  We  want  small  ironclads  for 
distant  service,  and  heavily-armed  gunboats  for  coast  defence.  The 
*  Inflexible '  class  is  adapted  for  neither,  and  we  are  multiplving  the 
units  of  that  class  while  the  dangers  to  which  our  coast,  commerce, 
and  colonies  are  exposed,  are  left,  uncared  for.  Well  may  Sir  S. 
Robinson  be  startled  at  this  neglect,  especially  in  not  providing 
armed  coaling  stations  for  the  fleet  in  distant  seas. 


Broad 
Arroic, 


Ai'Ttiy  and  Navy  Gazette, 

There  is  no  doubt  that  in  the  '  Inflexible '  and  the  '  Dandolo '  we  ^'^v  ""'' 
have  types  of  the  most  powerful  vessels  that  can  be  built,  but  each     Gazette. 

of  them  costs  about   half  a  million   sterling;   and   regarding  the  June 29, 

matter  from  the  taxpayer's  standpoint,  the  question  arises,  do  we  ^^^^' 

VOL.  III.  I 
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Army  and  get  in  such  a  sliip  as  the  *  Inflexible '  the  maximum  amount  of  ]X)wer 

Navy 

Gazette.  foF  the  8um  of  money  expended  on  her  ?  It  is  true  that  the  '  In- 
flexible' is  more  than  a  match  for  any  jx)ssible  antagonist  singly 
except  perhaps  the  '  Dandolo '  and  *  Duilio,'  but  is  she  a  match  for  as 
many  small  gunboats,  say  of  the  '  Gamma '  class,  as  might  be  built 
for  the  same  money  ?  If  not.  Captain  (^lomb  is  right  in  condemning 
her  as  extravagant,  and  she  is  equally  extravagant  if  she  is  more 
powerful  than  the  exigencies  of  the  service  required  of  her  demand. 
It  is  in  the  moderately  heavy  guns  and  moderately  heavy  armour- 
plating  that  Captain  Colomb  finds  the  most  economical  distribution 
of  force ;  and  he  anticipates  more  effective  work  from  a  broadside  of 
18-ton  or  25-ton  guns  than  from  the  cumbrous  and  slow-tiring 
80-ton  guns  of  the  '  Inflexible,'  or  the  100-ton  guns  of  the  Italian 
turret-ships.  There  is  much  to  be  said  in  favour  of  this  view.  It  is 
impossible  to  build  any  large  number  of  '  Inflexibles ; '  and  however 
irresistible  they  may  be  individually,  it  is  alvrays  oyyen  to  doubt  if 
they  would  happen  to  be  exactly  where  they  were  most  wanted  at 
the  right  time,  and  whether  circumstances  might  not  arise  which 
would  entail  the  extravagant  waste  of  power  which  would  be  involved 
in  these  monsters  attacking  ships  of  very  inferior  qualities  which 
might  as  easily  be  disposed  of  by  ships  of  half  their  power. 


Nautical  Magazine. 

Nautical  The  height  of  folly  has  been  reached  in  building  huge,  costly, 

fuW^iBis    ui^nianageable  ships.     Some  day,  common    sense  will  resume  her 

-- —       sway  in  the  matter  of  defensive  armour  for  ships  as  it  has  for  men. 

*  Grower  An  armour-clad  ship  of  ponderous  size  is,  in  its  inconsistency  and 
"  "^*  inherent  absurdity,  very  much  on  a  par  with  a  knight  in  armour, 
cumbered  with  heavy  weapons  and  compelled  to  carry  about  food 
for  himself  and  his  horse.  If,  instead  of  continuing  the  present 
inheritance  of  incongruity,  the  Government  were  to  strike  out  a  new 
line  whereby  they  should  set  afloat,  instead  of  one  leviathan,  half  a 
dozen  floating  ram  gun-carriages,  whose  bottoms  should  be  their 
strong  part,  whose  power  of  ofience  should  be  a  ram,  supplemented  by 
a  heavy  gun  firing  over  it,  or  a  heavy  gun  supplemented  by  a  ram, 
it  must  be  clear  that  for  the  money  spent  the  result  would  be  far 
greater,  and  that  in  the  event  of  casualty,  the  loss  of  men  and  of 
money  would  be  trifling. 
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General  Paixhans. 

This  is  the  Paixhans  system,  as  stated  in  the  General's   original        *'"■ 
work,   and  in   the   subsequent   exi)osition ;   in  both  of  which  the    DougtoM, 
essence  is  declared  to  be,  to  avoid  the  error  of  building  large  ships,  n^^^ 
and  the  equipment  of  any  ship  so  extensively  for   shell-firing  as  ^"nnc^y- 
necessarily  to  expose  her  to  the  greater  risk  she  would  thereby  run 
of  being  set  fire  to,  or  blown  up,  by  her  own  weapons.     It  is  added 
that  the  effects  of  this  system  upon  an  enemy  consist  rather  in  the 
destructive  powers  of  a  few  canons-ohuaiera^  in  comjiaratively  small 
and  swift  vessels  drawing  little  water,  than  in  accumulating  many  in 
the  same  huge  ship.    Into  these  extremes,  however,  both  France  and 
England  have  rushed,  but  England  furthest,  in  rivalry  to  each  other  : 
out  of  so  expensive,  dangerous,  and  extravagant  an  extreme,  both 
may  hereafter  have  occasion,  if  the  General  is  right,  to  retrace  their 
steps.  •  •  • 

Guns  which  fire  shells  horizontally  will  destroy  any  vessel,  and     GeHorai 

will  do  this  with  a  greater  certainty  in  proportion  as  the  vessels  are       

large,  because  the  circulation  of  powder  and  projectiles  during  an  ^^^i^jj^j 
action,  being  more  multiplied  for  the  service  of  a  greater  number  of  in  th 
these  guns,  will  multiply  the  chances  of  an  entire  explosion  of  the  February 
ship.    From  this  fact  results  the  imix)rtant  question  whether,  instead  Quoted  by 
of  concentrating  in  a  single  ship  of  80  or  130  guns  and  1,000  men.  Sir  Howard 
and  exposing  that  large  quantity  of  military  and  financial  i>ower,  and 
that  amount  of  lives,  to  perish  suddenly,  it  would   not  be  better, 
from  motives  of  humanity  and  considerations  of  economy,  to  lay  out 
the  same  sum  of  money  in  constructing  two  or  three  much  smaller 
vessels,  which  might  together  carry  the  same  amount  of  armament 
and  the  same  number  of  men  ?     Our  principal  ships,  being  then  far 
less  enormous  and  drawing  less  water,  may  enter  a  greater  number 
of  our  ports,  which  at  present  are  limited  to  five,  accessible  to  large 
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General     ghiijs.     The   construction   of  three   smaller   vessel.*?    woukl  neither 

Paixkana. 

require  so  much  time,  nor  timber,  nor  be  so  costly.  Our  fleets 
would  then  find  at  home,  and  in  our  colonies,  more  ports  of  refuge 
accessible  to  them,  and  they  would  find  more  points  accessible  to 
attack  on  the  coasts  of  the  enemy.  Tlie  battery  of  a  frigate  may,  as 
well  as  the  hatter}'  of  a  large  ship,  carry  the  means  of  kt^eping  at  a 
distance  or  of  destroying  an  enemy.  In  the  combat  of  two  or  three 
such  ships  against  one  adversary  of  colossal  magnitude,  the  latter 
may  doubtless,  if  near,  be  able  to  destroy  either  of  the  others  singly, 
but  these  might  concentrate  \x\yovL  him,  at  a  distance,  mortal  blows, 
and  remain  masters  of  a  field  of  battle  from  which  the  greater  ship 
will  have  disappeared. 


Committee  an  French  Xaval  Estimates^  1878. 

Cnmmiiitt  If  the  thickucss  of  armour  has  been  doubled,  trebled,  and  even 

yatai     quadrupled  ;  if  the  first-class  shi|)8  of  the  present  day  are  protected 

^'^«m"'    ^^^  18-inch,  20-inch,  and  even  24-inch  plating,  the  ix)wer  of  the 

--        gun  has  been  developed  in  equal  proportions, 
moot.  Three  years  ago  it  was  anticijiated  that  80-ton  guns  would  be 

^^^^  ''  manufactured.  We  see  to-day  that  Italy  is  arming  the  *  Duilio ' 
and  the  ^Dandolo'  with  100-ton  gims,  and  no  sooner  has  England 
made  preparations  for  the  production  of  a  120-ton  gun  than  Ger- 
many announces  a  gun  of  1 60  tons ;  where  are  we  to  stop  in  such 
a  race,  who  will  at  last  come  off  victorious  in  the  duel  between  the 
gun  and  the  armour-plate  ?  Have  we  heard  the  last  word  of  scientific 
gunnery ;  and  may  we  not  anticipate  that  the  striking  illustrations 
of  destructive  power  which  have  been  afforded  in  the  experiments 
at  Shoeburyness,  Essen,  and  Spezzia,  will  be  surpassed  by  future 
performances  ?  .  .  . 

The  type  of  ship  which  is  in  vogue  to-day  makes  that  of  yesterday 
obsolete.  The  progress  of  invention  is  even  more  destructive  in  its 
efiect  than  the  lapse  of  time.  The  alternations  of  the  constant 
struggle  between  the  gun  and  the  armour  plate  lead  to  constant 
changes  in  the  systems  of  naval  construction  ;  and  thus,  in  order  to 
combine  high  rates  of  speed  with  armour  i>rotection  of  ever- 
increasing  weight,  we  are  led  to  the  construction  of  ships  of  an 
enormous  tonnage. 

In  former  days  a  three-decker  of  the  line  cost  180,000Z.  In  1867 
the  price  of  an  ironclad  ship  was  350,OOOZ.  The  average  cost  in 
1871  was  320,000/.     At  the  present  day  it  may  be  set  at  560 fiOOl. ; 
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and  we  shall  shortly  see  an  expenditure  of  not  less  than  800,000i.  on    c 
individual  ships.     The  armour  of  1857  was  six  inches  in  thickness. 
In  1871  we  had  nine-inch  plating.     The  armour  of  the  present  day   ^ 
\'aries   from  18  inches  to  20  inches,  22  inches,  and  24  inches  in 
thickness. 

Is  it  not  desirable  to  arrest  a  movement  which  is  leading  us  to 
such  enormous  expenditure  for  a  single  fighting  ship  ? 

Your  Commission,  gentlemen,  without  expressing  an  opinion  on 
this  grave  question,  considers  it  its  duty  in  the  interests  of  public 
economy  to  bring  it  promiuently  under  the  consideration  of  the 
Minister  of  Marine.  They  know  that  France  must  not  allow  herself 
to  fall  behind  in  the  race  with  other  nations,  and  the  votes  which 
they  propose  to  accord  to  the  Minister  are  a  testimony  of  their 
l)atriotism.  At  the  same  time  they  cannot  but  observe,  that,  if  the 
French  constructors  have  been  the  first  to  design  protected  ships, 
and  if  their  inventive  genius  created  these  novel  and  iK)werful 
instruments  of  naval  war,  yet  on  the  other  hand,  during  the  last  six 
years,  other  inventions  have  been  brought  forward  in  rapid  succession, 
all  tending  to  make  ironclad  vessels  in  a  high  degree  vulnerable, 
and  to  destroy  their  relative  value  in  naval  warfare. 

We  have,  first,  the  ram,  which  at  Lissa  in  an  engagement  which 
will  be  for  ever  memorable,  enabled  an  iron  ship  of  little  value,  but 
commanded  by  a  brave  and  gjillant  officer,  to  destroy  a  first-class 
ironclad.  Next,  we  have  the  gim,  which,  with  the  calibres  which 
have  recently  been  adopted,  is  capable  of  destroying  with  a  single 
shot  a  vessel  which  had  cost  400,000Z.  Finally,  we  have  the  terrible 
and  as  yet  undeveloped  jwwer  of  destruction  of  the  toq)edo,  and  the 
torpedo-boat. 

Admiral  Banm  GriveL 

When  we  reflect  that  a  few  jwunds  of  powder  inclosed  in  an  iron     . 
vessel  are  sufficient  to  annihilate  the  largest  ironclad,  which  it  had 
cost  years  and  hundreds  of  tliousands  of  iK>unds  to  produce,  does  it 
not  seem  as  if  the  Almighty  had  wish(»d  to  deter  men  from  engaging   o 
in  a  reckless  competition  in  the  invention  of  the  means  of  mutual  i\ 
destruction  ?     Does  not  the  tori)edo,  like  the  sling  of  Da\ifl,  seem 
destined  to  play,  in  the  sacred  dispensation  of  Providence,  the  i)art 
of  the  avenger  of  the  weak  against  the  strong  ? 
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A  dmiral  Pothuau. 

If  we  have  followed  rather  than  led  the  way  in  the  policy  of 
constructing  ships  of  the  vast  dimensions  which  have  found  favour 
with  other  naval  administrations,  it  has  been  because  for  a  consider- 
able period  it  was  believed  to  be  unwise  to  go  beyond  the  dimensions 
of  the  *  Duperre,'  that  to  exceed  those  limits  was  an  exaggeration, 
and  the  more  so  because  it  was  in  contemplation  to  throw  off  armour 
altogether. 


Admiral  Touckurd. 

Admiral  What  bccomes  of  the  *Gloire,'  the  first-bom  of  the  armoured  battle 

Tauehard,   gjjjpg  J     Sixteen  years  have  passed,  and  a  type  by  no  means  old  is 

Eneortia     already   obsolete.      Protection    has   been  doubled   and    tripled    by 

du  Decui-     increasing  the  thickness  of  the  ai-mour  to  from  twelve  to  fourteen 

Pari*,  fsTB.  inches,  but   the   sacrifices    have    been   great.      The   displacement 

has  been  increased,  the  draught  of   water  has    been    increased    to 

prevent  exaggeration  in  length.      In  displacement,  in  draught  of 

water,    in   protection,    the    utmost    practicable    limits    have   been 

reached,  if  not  exceeded ;  and  to  build  one  of  these  costly  ships  the 

ex]>enditure  has  been  piled  up  by  millions  and  millions.     And  what 

is  the  result  of  all  these  effort^s,  and  of  this  expenditure  ?     The  gun 

remains  master  of  the  situation,  and  will  pierce  this  impenetrable 

armour  at  a  distance  of  from  1,100  to  2,200  yards. 


From  La 
Que$tinn 
du  Decui- 
rauementi 
passage 
translated 
in  Mr. 
Bamab^> 
speech  in 
the  discus- 
sion on  his 
)>aper  on 
the  *  Ilot- 
8purr(jlat- 
ton  *  ex- 
periment. 
Msrch  26, 
1873. 


I  have  here  a  brief  extract  from  a  very  interesting  article  which 
has  been  published  in  the  February  number  of  the  Revue  Mariiimey 
by  Vice-Admiral  Touchard,  who  occupies  a  position  in  France  corre- 
sponding to  that  of  the  Controller  of  the  Navy  here,  and  with  your 
permission  I  will  read  a  few  extracts  from  that,  freely  translated,  and 
with  certain  omissions.  Referring  to  the  *Gloire,'  *  Marengo,' 
*  Hercules,'  and  *  Koenig  Wilhelm,'  he  says  : — 'These,  then,  are  the 
instruments  for  fleet-fighting  of  to-day.  Is  it  to  be  believed  that 
they  will  continue  to  occupy  the  first  position,  that  they  will  be  the 
ne  plus  ultra  ?  No,  for  the  gun  goes  on  always  increasing  in  power ; 
and  in  France,  as  in  England,  Russia,  and  Prussia,  we  are  no  longer 
contented  with  guns  of  10  and  11  inches,  we  go  up  to  12  and 
13  inches,  and  there  are  laid  down  in  the  dockyards  ships  for  fleet- 
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fighting  plated  with  armour  from  9^  to  12  inches  thick,  and  from  Admin 
9,000  to  10,000  tons  displacement.  Where  shall  we  stop  in  this 
strife?  Where  will  it  end ?  I  see  the  end '  (he  goes  on  to  say) ' in 
the  abandonment  of  armoiir  for  the  guns.'  Sooner  or  later  this  will 
be  the  end  for  the  '  navire  d'escadre,'  or,  a^  we  should  call  it,  the 
armoured  cruising  ship.  *  Let  us  admit  if  you  will,'  he  says,  '  that  the 
battery  should  for  the  future  be  plated  with  armour  of  10  inches,  as 
it  soon  will  be,  the  question  of  abandoning  it  will  nevertheless  be 
resumed  upon  thiese  two  considerations: — 1.  Is  battery  armour  of 
10  inches  penetrable  ?  2.  If  it  is  i>enetrable,  does  it  not  become  rather 
a  danger  than  a  protection  ?  '  And  then  he  goes  on  to  say  : — *  And 
now  let  us  see  what  will  take  place  in  a  battle  between  fleets.  The 
two  squadrons  being  in  order  of  battle,  if  both  freely  accept  the 
contest,  there  will  be  collision  by  ramming,  either  with  or  without 
preliminaries.  In  any  case  it  will  suffice  that  one  of  the  two  should 
be  resolved  for  it  to  make  ramming  the  first  act ;  let  us  mark  the 
opening  phase  of  the  fight.  The  combatants  advancing  towards  each 
other  would  be  ranged  in  one  line,  or  in  several,  or  in  squadrons ; 
but,  whatever  be  the  order  of  battle,  there  will  be  formidable 
collisions  and  grinding  of  the  sides ;  they  will  cross  each  other's 
course,  and  then,  putting  the  tiller  hard  over,  will  retimi  to  the 
encounter.  Again  will  they  strike  and  again  pass  on.  Woe  to  the 
vessel  which,  disabled  by  the  first  attack,  or  turning  less  quickly  than 
her  adversary,  exposes  her  flank!  Like  the  "R6  d'ltalia"  at  I^ssa, 
she  will  be  sunk  by  a  single  blow. 

*It  is  here — in  this  initial  phase — the  ships  perpetually  fouling 
each  other,  that  the  gun  ai)i)ears  on  the  scene  in  all  its  might.  The 
manoeuvre  is  foreseen.  A  single  order,  clear,  concise,  energetic, 
follows  in  three  words,  "  Prepare  for  ramming."  At  this  command, 
the  guns  are  pointed  low;  the  captain  of  each,  his  eye  fixed  on  the 
sights,  with  bent  body  and  extended  arm,  waits  !  He  watches  the 
moment  when  liis  adversary  will  i)as8  before  the  muzzle  of  his  gun — 
the  moment,  fleeting  as  the  light,  which  he  must  seize  for  firing. 
Silent  and  motionless  each  man  is  at  his  jwst,  but  lying  full  length 
upon  the  deck.  The  Captain  alone  remains  erect ;  suddenly  the  guns 
and  musketry  burst  forth,  and  the  vessels  crjish  into  each  otlier  with 
their  sharp-pointed  prows,  and  gliding  by  each  other  prolong  the 
contact  along  their  sides  until  they  reach  their  stems,  which  they 
avoid  in  order  to  protect  their  rudders  and  screws.  After  this  first 
encounter,  the  combat  will  always  be  carried  on  at  a  short  distance, 
if  not  broadside  to  broadside,  the  gun  and  rapidity  of  evolution 
playing  the  principal  role. 


120      oprxioxs  ox  naval  constructiox  for  war. 

yfdmiral  *  In  this  Strife  of  vessels,  let  us  take  two  opi)onent8.     The  first  is 

an  armour-plated  cruiser,  with  O^-inch  plates  on  the  battery,  which  will 
soon  relegate  the  actual  vessel  to  the  second  rank  ; — 9^-inch  plates 
on  the  battery  is  the  thickness  which  has  actually  been  adopted  for 
the  most  recent  design  of  the  French  Government ; — it  is  armed  with 
12-inch  or  12^inch  guns  carried  in  two  divisions,  i.e.,  two  or  three 
on  each  side.  This  is  a  small  quantity,  but  the  more  the  weight  and 
calibre  are  increased  the  more  the  number  is  diminished ;  thus  it  is 
that  the  120  guns  of  our  old  three-deckers  are  represented — I  might 
almost  say  combined — in  the  armour-clad  cniiserby  8  or  10  gims. 
Now  with  regard  to  the  military  value  of  a  gun,  its  eflfieacy  does  not 
wholly  consist  in  the  size  of  its  bore ;  of  what  importance  is  a  large 
shot  if  it  does  not  attain  it«  destination  ?  In  the  vessel  of  120  guns 
the  loss  of  a  single  badly-directed  shot  is  comparatively  nothing ;  in 
armour-plated  shii>8  the  loss  of  a  single  shot  of  the  eight  or  ten  which 
I  can  fire  is  a  great  deal.  For  each  of  these  great  guns  ample 
fighting-room  is  necessary  in  order  that  it  may  be  freely  and  rapidly 
manoeuvred;  above  all,  it  is  necessjiry  that  the  gunner — the  soul  of 
the  gun — in  the  midst  of  these  evolutions,  these  tournaments  of  war- 
fare, should  always  see  the  object  of  his  aim,  always  follow  it  with 
his  eye,  to  strike  it  at  the  favourable  moment.  Is  this  jwssible 
through  the  narrow  frame  of  a  jwrthole  full  of  smoke  and  quite 
filled  by  the  muzzle  of  the  gim  ? 

'  But  this  is  not  all.  This  central  fort,  with  its  side  armoured  with 
plates  9^  inches  thick,  is  not  impenetrable  in  all  the  phases  of  this 
fight,  and  at  all  the  distances.  It  can  be  pierced  by  the  enemy's  shot, 
and  without  doubt  such  will  be  the  case.  Imagine  what  effect  will 
be  produced  by  one  of  these  projectiles  penetrating  the  central  fort, 
there  bursting  and  projecting  before  it  a  murderous  cone  of  fragments 
of  wood  and  iron.  The  sjMice  is  confined,  the  guns  are  disposed  in 
two  lines,  starboard  and  i)ort ;  the  men  are  crowded.  Everything 
will  be  cut  down,  overthrown,  destroyed — not  a  man  will  remain 
erect,  not  a  gun  in  a  fit  stiite  for  firing.  "  All  will  be  over,"  was 
said  to  me  by  one  of  our  officers,  who  during  the  war  commanded 
one  of  our  most  powerful  armour-clads. 

*  Of  what  service,  then,  is  this  cuirass  from  the  moment  when  it  is 
penetrable.  Far  from  being  a  protection,  it  is  a  danger,  and  it  only 
interferes  with  the  fire  of  those  guns  which  it  is  powerless  to 
protect. 

*  Of  the  two  adversaries  whom  I  have  considered  the  second  is 
unarmoured.'  (Admiral  Touchard's  view,  in  what  follows,  is  not  at  all 
the  view  I  have  taken.)     '  It  has  the  same  number  of  guns  as  the 
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first  and  of  the  same  calibre,  but,  instead  of  being  concentrated  in  Admiral 
two  lines  in  a  battery,  these  guns  are  disjwsed  en  barbette^  on  a 
xauriage  with  a  central  pivot,  occupying  a  single  line  amidships  in 
the  fore-and-aft  plane  of  the  ship,' — an  impracticable  arrangement, 
as  I  venture  to  think.  *  There  they  are,  in  the  open,  in  full  sight, 
commanding  the  whole  horizon.  The  advantages  of  this  arrange- 
ment, viewed  with  regard  to  efficiency,  are  very  striking.  In  lieu  of 
the  training  space,  limited  and  almost  annulled  by  the  narrowness  of 
the  ports  and  the  size  of  the  guns,  there  is  substitute  for  each  piece 
a  training  space  extending  from  side  to  side,  while  the  glance  of  the 
gunner  in  full  possession  of  the  horizon  ranges  freely  and  uninter- 
ruptedly over  the  object  to  be  attacked.  There  is  another  A'iew  in 
that  inevitable  phase  of  the  combat  in  squadron  which  for  an  instant 
— and  that  a  decisive  one — places  the  combatants  side  by  side :  she 
brings  the  whole  of  her  pieces  into  play,  whilst  the  ship  with  a 
battery  can  only  oppose  a  half.  Thus  it  is  that,  to  the  broadside  of 
three  guns  from  the  battery,  the  ship  without  it  can  oppose  six  guns 
of  the  same  calibre. 

*Thus  in  the  double  light  of  the  number  and  i)roper  direction  of 
the  shot,  of  their  efficiency,  the  advantage  belongs  to  the  second 
vessel,  to  that  whose  artillery  is  not  cuirassed.  But  this  is  not  all. 
By  suppressing  the  plated  battery  a  great  economy  of  weight  is 
accomplished,  and  this  economy  if  entirely  applied  to  displacement 
permits  a  diminution  in  the  length  of  the  vessel,  to  the  great  ])rofit 
of  it«  jK)wers  of  evolution,  so  that,  other  things  being  equal — that  is, 
with  the  same  speed,  the  same  handiness  in  manoeuvring,  the  siime 
sail  jwwer  and  armament — the  one  ship  will  turn  quicker  in  a 
smaller  circle ;  now,  to  turn  quickly  in  a  small  circle  is  the  cardinal 
faculty  in  an  engagement  with  prows. 

*Thus,  in  conclusion,  the  vessel  without  an  armoured  battery  will 
cost  less,  be  more  handy,  more  capable  of  evolution,  and  its  offensive 
power,  considered  with  respect  both  to  the  gun  and  the  prow,  will  be 
notably  increased. 

*  I  stop  here.  After  having  put  two  adveree  scjuadrons  face  to  face, 
I  have  detached  two  vessels  from  the  group  of  combatants,  both 
equally  protected  at  the  water-line,  both  armed  with  guns  of  the 
same  calibre  and  equal  in  number.  In  the  one  case  these  guns  are 
covered — I  can  no  longer  say  protected — by  an  armoured  wall ;  in 
the  other  they  are  exposed,  or  merely  masked  by  a  movable  screen  of 
steel  plates  which  protects  the  gunners  from  musketry.  These  ships 
I  have  opposed  to  each  other,  and  by  bringing  before  the  eyes  of  the 
reader  successive  phases  of  the  combat,  I  have  endeavoured  to  show 
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Admiral  that  the  advantage  should  belong  to  that  whose  guns  are  unprotected, 
^  '  it  being  thoroughly  understood  that  I  only  speak  of  lateral  protection. 
The  principle  of  a  combat  "  end-on  " — that  is  to  say,  by  ramming — 
being  admitted  as  a  consequence  of  the  spur,  and  as  the  base  of  naval 
tactics,  the  longitudinal  protection  deduces  itself;  this  is  obtained 
by  means  of  an  armour-plated  transverse  bulkhead  placed  forward, 
or  by  some  other  analogous  disposition.  As  it  is  not  my  object  to 
define  the  means,  I  confine  myself  to  simple  indication. 

*  It  should  thoroughly  be  borne  in  view  that  I  have  taken  care  to 
define  the  nature  of  this  inquiry ;  I  repeat,  it  is  only  a  question  with 
regard  io  cniisers  as  to  the  amount  of  protection  and  of  the  artillery 
they  may  carry.  Were  it  a  question  of  coast  defence  vessels,  it 
would  be  quite  another  thing.  The  coast  defence  ship  may  pretend 
to  invulnerability  (long  though  the  word  is,  it  may  well  be  employed 
to  express  the  thing) — it  can  pretend  to  it  especially  on  account  of 
its  form.  The  cruising  ship  cannot  pretend  to  it;  at  the  most  it 
will  only  obtain  a  relative  invulnerability,  that  is  to  say,  dependent 
on  the  distance  of  the  combatants  and  the  direction  of  the  shots. 
But  in  a  fight  between  cruisers,  as  I  understand  it,  the  distance  will 
in  no  case  exceed  what  I  have  termed  ^^ fighting  distance,'^  from 
1,000  to  1,300  yards,  and  in  that  initial  phase,  which  I  have  called 
the  decisive  phase,  the  greater  jiart  of  the  blows  will  strike  square 
to  the  surface.  If,  then,  anyone  claims  for  the  cruiser  relative 
invulnerability,  I  may  be  allowed  to  refuse  him  the  benefit  of  it. 

*  If  it  be  true,  on  the  other  side,  that  as  against  the  cruiser  as  it 
at  present  exists,  either  afloat  or  building,  the  gun  has  definitely 
asserted  its  superiority,  there  are  only  two  iK)ssible  solutions  of  the 
fighting  ship — the  nuistless  ironclad,  such  as  the  "  Devastation,"  or 
the  Russian  monitor  "  Peter  the  Great,"  and  ships  masted  but 
without  protection  for  the  artillery.  These  two  types  combined — 
armoured  ships  without  masts,  masted  ships  without  armour, 
mutually  aiding  and  assisting  ejich  other — will  form  probably  the 
fleet  of  the  future,  but  that  which  from  the  present  time  can  no 
longer  be  doubtful  is,  that  the  masted  armour-plated  ship  of  war 
will  no  longer  figure  there.' 

Before  sitting  down  I  may  refer  to  an  announcement  which  has 
just  appeared  in  the  newspapers  to  the  effect  that  the  newest  design 
of  the  French  Government  produced  under  this  gentleman's  ausjnces 
has  eight  anuour-piercing  guns  only, — she  is  the  same  size  as  the 
*  Superb,'  viz.,  of  9,000  tons  displacement.  Four  of  those  guns  are 
left  to  fight  in  the  open  without  armour.  For  the  protection  of  the 
other  four,  the  weight  of  armour  taken  would  increase  the  weight  of 
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the  armour  required  for  the  protection  of  tlie  hull  by  50  per  cent.  Jtimhai 
For  the  protection  of  four  guns  out  of  the  eight,  half  the  entire 
weight  of  hull  protection  has  been  taken,  and  the  thickness  of  the 
armour  protecting  those  guns  from  right-ahead  fire  is  equal  to  the 
thickness  of  the  armour  for  the  protection  of  the  hull.  It  is  clear, 
therefore,  that  Admiral  Touchard  has  no  more  been  able  to  get  rid  of 
the  armour  in  firont  of  his  gims  than  we  have.  Having  placed  the 
questionB  before  you,  I  will  now  leave  them  to  be  discussed. 


J/.  Dislere. 

Wbsi  are  the  conditions  which  the  seagoing  line-of-battle  ship  jii,  Di$iere. 
shall  be  called  upon  to  fulfil  ?     This  is  what  we  shall  endeavour  to  /^/  j^arine 
determine.     Perhajw  we  ought  rather  to  say  that  we  shall  repeat  a  ^'"~'!f*^' 
statement  already  put  forth  by  the  highest  naval  authorities.     To  *^oo.  Paris, 
mount  on  a  hull  of  a  given  displacement  the  most  powerful  guns, 
and  in  numbers  appropriate  to  the  dimensions  of  the  ship  which  is 
to  carry  them ;  to  secure  for  the  guns  ready  means  of  training  in  all 
directions,  and  especially  to  obtain  an  effective  lK)w-fire ;  to  protect 
the  armament  in  such  a  way  that  the  area  of  the  armoured  side 
necessary  to  cover  the  guns  should  be  as  small  as  possible,  and  thus, 
with  a  given  weight,  to  have  armour  of  the  greatest  possible  thick- 
ness ;  to  give  to  the  ship  the  highest  evolutionary  qualities,  and  to 
give  effectual  protection  for  the  rudder,  to  secure  for  the  ship  as 
ample  a  c«il  supply  as  ix)ssible ;  lastly,  to  combine  with  all  these 
conditions  the  indispensable  sea-going  qualities  of  sea-worthiness  and 
habitability, — such  is    the    long   enumeration  of   the  qualities  we 
desire  to  secure  in  the  battle-ship,  which  has  taken  the  j)lace  of  the 
old  ships  of  the  line  as  the  unit  of  a  naval  force. 

Certain  it  is  that  all  the  qualities  which  have  been  enumerated 
cannot  be  combined  in  the  same  ship.  The  most  recent  experiments 
tend  to  show  that  armour  with  a  thickness  of  less  than  sixteen 
inches  is  useless  as  a  protection,  and  if  it  does  not  protect,  it  is 
positively  detrimental,  and  ought  to  be  laid  aside. 

Let  us  further  consider  what  a  heavy  price  we  have  to  ])ay  in 
order  to  obtain  an  annour  protection,  which  will  prolialily  have 
become  nearly  useless  for  its  i)urpose  before  the  shijKs  which  are  in 
construction  can  be  launched.  The  ^  Devastation,' although  protected 
with  armour  only  twelve  inches  in  thickness,  is  the  first  example  of 
the  compromises  and  sacrifices  of  all  kinds,  in  which  it  is  necessary 
to  acquiesce.     The  investigations  made  in  Fmnce  have  shown  that 
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M,  Duiere,  to  do  more  than  the  English  constructors  have  accomplished  in  the 
*  Devastation,'  it  was  absolutely  necessary  to  surrender  qualities  of 
vital  inijwrtance  ;  and  to  increase  the  dimensions  to  such  a  degree 
that  every  ship  would  cost  at  least  500,000/. 

We  therefore  consider  it  impracticable  to  continue  to  give  pro- 
tection by  means  of  armour  to  our  battle-ships,  and  we  are  of  opinion 
that  by  giving  up  a  vain  and  hopeless  attempt  we  shall  be  spared 
a  large  and  uni)rofitable  expenditure. 

In  considering,  however,  the  relative  value  of  the  mass  of  iron 
which  at  the  present  day  burdens  the  sides  of  our  armoured  ships, 
we  must  draw  a  distinction  in  the  value  of  annour,  according  as  it  is 
applied  to  the  more  or  less  vital  parts  of  a  ship  of  war ;  if,  as  it  is 
probable,  a  radical  change  is  not  accepted,  we  must  decide  in  what 
order  we  shall  successively  relieve  ourselves  of  the  useless  and 
injurious  burden  we  are  required  to  carry.  We  may  endeavour  to 
protect,  first,  the  guns  and  the  gunners  ;  secondly,  the  steering-wheel 
and  the  helmsman ;  thirdly,  the  communications  with  the  maga- 
zines, the  mechanical  gear  for  training,  the  engines,  the  boilers, 
and  the  magazines ;  fouilhly,  and  lastly,  the  ship  itself.  As  for 
the  artillery,  we  consider  that  all  weights  employed  for  its  protection 
are  completely  thrown  away,  for  this  all-sufficient  reason,  that  it  is 
impossible  to  give  an  effective  protection,  and  that  the  desire  to 
protect  the  guns  involves  the  necessity  of  crowding  them  together ; 
in  other  words,  leads  to  an  arrangement  of  the  armament  which 
makes  it  in  the  highest  degree  probable  that  all  the  guns  might  be 
silenced  by  a  single  broadside. 

Those  observations  do  not  apply  to  the  steering-wheel  and 
steering-gear.  These  are  of  vital  importance  to  the  safety  of  the 
ship.  It  is  indispensable  that  they  should  be  effectively  protected  ; 
and  this  can  be  accomplished  with  a  comparatively  moderate  weight 
of  armour.  With  regard  to  the  engines,  boilers,  and  magazines,  by 
placing  them  low  enough  in  the  ship  they  can  be  protected  from  the 
effects  of  shot  by  the  same  means  which  are  employed  to  ensure  the 
safety  of  the  ship  itself. 

The  English  Committee  on  the  Designs  of  Ships  of  War  reported 
in  1871  that  the  ship  of  war  of  the  future  would  probably  consist  of 
a  very  strongly  armoured  battery  surrounded  by,  and  floating  upon, 
an  unarmoured  raft,  divided  into  compartments,  containing  some 
light  substance  such  as  cork,  in  such  .a  manner  that  it  would  receive 
no  injury  and  could  be  penetrated  by  projectiles  without  fatal  conse- 
quences. The  first  suggestion,  that  of  a  strongly  armoured  citadel, 
does  not  commend  itself  to   us;  and   we  have  already  given  out 
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reasons.  Their  second  suggestion  was  only  vaguely  shadowed  forth  AT.  Diiitre. 
in  the  Report  of  the  English  Committee ;  and  the  lal)oui*s  of  Mr.  Keed 
in  Enghind,  and  of  M.  Bertin,  the  Naval  Constructor  in  France,  were 
necessary  to  show  the  [wssibility  of  securing  an  effectual  protection 
for  battle-ships  by  the  means  proposed.  The  subdivision  of  a  ship, 
so  to  speak,  into  three  horizontal  strata  or  sections,  the  lower  part 
containing  the  machinery  and  provisions,  covered  by  a  double  deck, 
the  intermediate  space  being  divided  into  comimrtments,  and  pro- 
tected with  armoTur,  and  the  upper  works  forming  a  battery  armed 
with  guns  en  barbettey — such  seems  to  be  a  general  outline  of  the 
true  type  of  fighting-ship.  It  will  be  admitted  that  there  are 
many  questions  which  still  await  solution.  In  the  first  place,  we 
have  to  consider  the  probable  effect  of  projectiles  on  comi)artments 
filled  with  cork ;  and  we  can  only  express  the  earnest  hope  that 
experiments  will  soon  be  undertaken,  which  will  throw  some  light 
upon  this  interesting  problem,  and  enable  us  to  adopt  an  improved 
system  of  construction,  more  in  confonnity  with  the  resources  at  the 
disposal  of  the  naval  architect.  We  do  not  disguise  from  ourselves, 
moreover,  that  the  adoption  of  this  principle  of  construction  will 
necessarily  lead  to  a  complete  alteration  in  the  armament  of  the 
different  navies,  and  that  we  are  destined  to  see  the  rapid  substitu- 
tion of  numerous  guns  of  small  dimensions  for  a  small  number  of 
very  heavy  calibre. 

We  have  throughout  this  discussion  set  aside  that  new  element 
in  naval  war,  the  tori)edo,  which  is  destined  to  bring  about,  in  tactics, 
a  revolution  not  less  complete  than  those  which  have  been  brought 
about  in  succession  by  the  introduction  of  steam,  the  rifled  gun, 
armour,  and  the  ram.  We  have  no  longer  to  take  into  account 
merely  the  stationary  torpedo,  exploding  on  contact,  or  by  electricity, 
which  will  be  laid  down  in  the  middle  of  the  channels  as  a  means  of 
defence,  or  may  be  allowed  to  drift  down  with  the  current  of  a  river. 
The  torpedo  has  become  automatic.  It  can  now  be  used  to  attack 
an  enemy.  It  is  no  longer  necessary,  as  in  the  civil  war  in  America, 
to  send  out  a  boat  manned  by  intrepid  and  devoted  men  upon  a 
hazardous  expedition  to  dash  the  toq^edo  against  the  side  of  an 
enemy.  The  torpedo  can  be  steered  from  a  distance  against  the 
object.  In  battle  it  can  be  discharged  from  the  side  of  a  ship,  either 
above  or  below  the  water,  thus  realising  the  problem,  the  solution 
of  which  has  so  long  been  sought,  though  without  success,  of  a 
subaqueous  gun.  Unseen,  it  will  strike  the  object  at  wliich  it 
is  aimed,  and  will  accomplish,  without  danger  to  the  ship  which 
has   fired   it,   that    result   which    it  is   so    difficult    to  attain   with 
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M,  DitHre,  the  ram,  which  is  always  so  full  of  peril  for  both  combatants  in  the 
fight. 

Being  now  brought  face  to  face  with  this  new  engine  of  war,  we 
ask  ourselves,  Does  the  armoured  ship  j>098ess  any  advantages  ?  What 
will  be  the  value  of  the  heavy  coat  of  annour,  for  which  so  many 
nautical  qualities  have  been  sacrificed,  and  which  will  have  increased 
the  price  of  the  ship  to  such  an  extent  that  for  an  equal  expenditure 
two  ships  instead  of  one  might  have  been  brought  into  the  line  of 
battle?  Will  this  armour  afford  any  protection  whatever  against 
the  terrible  catastrophe  which  threatens?  Examining  the  subject 
from  this  point  of  view,  we  are  once  more  brought  to  the  conclusion 
that  armour  is  destined,  at  no  distant  day,  to  disappear  from  the 
sides  of  our  battle-ships. 

The  old  adage  has  often  been  repeated,  the  truth  of  which  we 
have  only  learned  too  well.  Si  vis  paceniy  para  helium.  We  must, 
without  needless  haste,  select  from  the  means  of  action  at  our 
disposal  those  which  are  most  appropriate.  A  day  will  come  when 
our  fleets  will  again  be  required  for  active  service,  and  when,  laying 
aside  the  abstract  ideas  of  philanthropy  which  we  have  been  taught 
to  forget  by  recent  and  bitter  experience,  it  will  be  necessary  to 
desj)atch  to  every  sea  cruisers,  we  would  rather  say  corsairs.  Coast- 
service  ships  will  once  more  be  required  to  defend  our  own  shores, 
and  squadrons  of  battle-ships  to  meet  the  ships  of  the  enemy  in  the 
broad  sea ;  but  whenever  the  conflict  is  renewed  we  are  very  confident 
it  will  not  be  by  armoured  ships  that  the  honours  of  the  National 
Fleet  will  be  sustained.  It  is  that  fleet  of  the  future  which  without 
delay  it  is  necessary  to  design  and  to  build. 

W^e  have  not  taken  into  view  the  coast-defence  question.  We 
have  dealt  with  it  in  a  former  treatise.  With  regard  to  the  armoured 
battle-ship,  it  is,  in  our  view,  completely  a  thing  of  the  past ;  and 
when  we  undertook  to  write  the  descriptions  of  ships  which  are  con- 
tained in  the  present  volume,  we  were  led  to  do  so  by  the  belief  that 
no  time  should  be  lost  in  accomplishing  our  task  if  we  wished  to 
complete  it  before  the  death-warrant  of  the  annoured  ship  had  been 
signed. 


Guem  If  f"^^  ^  ^^^  ^f  1,500,000Z.  it  is  possible  to  construct  30,000  tons 

^^'iS^SS   ^f  displacement,  is  it  better  to  apply  the  expenditure  to  the  con- 

Paks  iSTc!  struction  of  three  ships  of  10,000  tons  or  five  ships  of  6,000  tons? 

This  is  how  the  problem  should  be  stated.     It  is  evidently  idle  to 
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think  of  applying  to  a  ship  of  war  any  calculation  as  to  the  return  -V.  iJitlert^ 
upon  an  invested  capital,  or  to  consider  the  (question  in  the  same 
light  as  works  of  public  utility,  such  as  roads  or  railways.  The 
return  in  this  case  must  be  considered  not  as  an  absolute  but  as  a 
relative  quantity.  Calcidation  may  be  made  for  a  cei*tain  class-  of 
ships,  with  reference  on  the  one  hand  to  the  chance  of  preventing 
penetration  by  armour  protection  or  avoiding  the  ram  by  their 
handiness;  and  on  the  other  hand  with  reference  to  the  elements 
of  power  which  they  derive  from  their  speed,  their  coal  supply,  and 
their  armament,  whether  in  chase  of  an  enemy  or  in  the  line  of 
battle.  We  may  proceed  to  establish  certain  coefficients,  as  repre- 
senting the  importance  which  may  be  attributed  to  these  different 
elements  of  power.  The  results  thus  obtained  may  be  massed 
together,  and  the  total  divided  by  the  cost  of  the  ship.  In  this  way 
we  may  establish  the  basis  of  a  calculation  of  the  comjiarative  return 
upon  the  capital  employed  in  the  construction  of  ships  of  the  various 
classes,  whether  for  the  line  of  battle,  coast  service,  or  as  geneml 
cruisers;  and  it  appears  to  us  almost  certain  that  an  inquiry  of  this 
nature,  with  reference  to  ships  of  from  6,000  to  10.000  tons,  would 
show  that  there  is  a  decided  advantage  in  a  considerable  reduction 
of  displacement. 

It  must  not  be  forgotten  that  in  naval  construction,  as  in 
politics,  everything  is  more  or  less  a  matter  of  compromise*,  and  that 
it  is  by  a  wise  sacrifice  in  some  points  that  it  is  i)Ossihle  to  o])tain 
other,  and  i^erhaps  more  essential  qualities  in  a  vessel  of  war.  No 
doubt  it  would  be  preferable  to  make  every  ship  a  complete  and 
most  jx)werful  weapon  of  war,  to  mount  the  heaviest  armament ;  to 
st»cure  the  highest  sj^eed  and  to  combine  these  qualities  in  a  handy 
and  inexpensive  vessel.  But  inasmuch  as  these  requirements  are 
antagonistic  to  one  another,  we  must  provide  for  them  according  to 
our  estimate  of  their  relative  importance,  and  without  completely 
sacrificing  any  quality  which  should  be  embodied  in  a  vessel  of  war. 
In  the  first  rank  we  should  place  two  qualities,  which  are  practically 
corollaries  to  one  another,  that  is  to  say,  a  high  evolutionary  quality 
and  a  comjmratively  moderate  displacement.  The  offensive  i)ower 
comes  next,  including  armament  and  a  moderate  si^eed.  Lastly,  we 
shall  seek  to  protect  the  vital  parts  of  the  ship,  the  commander,  the 
steering-wheel,  and  the  hull,  below  the  water-line.  Mr.  Samuda, 
during  the  debates  on  the  English  Naval  Estimates  in  1873,  when 
asking  for  protection  against  common  shell,  insisted  that  shi})s  should 
be  protected  by  five  inches  of  armour  at  the  water-line ;  that  they 
should  have  a  speed  of  16  knots,  an  armament  of  eight  guns,  and 
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JT,  Duiire,  sLould  Carry  four  torpedo-boats.  Common  shell,  however,  have  now 
fallen  into  disuse,  and  we  have  to  deal  with  shell  which  burst  as 
they  penetrate  the  armour,  and  which  in  penetrative  jx)wer  are 
little,  if  at  all,  inferior  to  solid  shot.  In  this  case,  5-inch  annour 
would  be  altogether  illusory ;  and  we  must  insist  upon  a  thickness 
of  not  less  than  from  eight  to  ten  inches  in  order  to  resist  at  point- 
blank  range  the  projectiles  of  all  guns  of  15^  tons  weight.  Armour 
of  the  thickness  specified  will  keep  out  the  projectiles  of  guns  of 
weights  not  exceeding  23  tons,  at  a  distance  of  1,800  yards,  assuming 
that  the  projectiles  strike  the  plates  at  an  angle  more  or  less  oblique 
from  the  perjiendicular.  The  armour  for  the  decks  should  be  suffi- 
cient to  give  a  protection  not  less  eflFectual  than  that  provided  for  the 
water-line.  The  most  important  hatchways,  the  lower  part  of  the 
funnel,  and  the  conning  tower  should  be  equally  protected.  A  very 
powerful  armament,  including  a  fair  number  of  guns  of  various 
calibres  adapted  to  the  manifold  exigencies  of  naval  warfare,  and 
mounted  in  such  a  manner  as  to  make  the  best  use  of  any  oppor- 
tunity of  firing  upon  the  enemy  when  passing  broadside  to  broadside, 
a  speed  of  14  knots  at  the  measured  mile,  a  satisfactory  coal  supply 
and  a  good  spread  of  canvas,  ought  to  be  combined  in  a  displacement 
reduced  to  from  6,000  to  7,000  tons.  With  these  dimensions, 
excellent  evolutionary  qualities  might  be  secured. 


Deaorif)- 

tioD  of  the 

^Italia' 

•ml 

*  Lepanto/ 


It  is  now  certain  that  the  *  Italia '  and  *  Lepanto '  will  cost  fully 
289,000f.  It  is  possible  that  in  regard  to  displacement,  this  will  be 
the  last  development  of  naval  construction,  and  that  instead  of 
seeking  to  produce  marine  colossi,  a  return  will  be  made — in  dis- 
placements of  8,000  tons — to  the  dimensions  of  manageable  ships, 
and  to  such  a  reasonable  limit  of  cost,  that  our  entire  resources  will 
not  be  at  stake  in  one  or  two  ships  the  success  of  which  must  be 
admitted  to  be  more  or  less  doubtful. 


Isa  Marine 
a  rKxpoui- 
tion  de 
1878. 


The  price  of  the  *Amiral  Duperre'  is,  for  hull  and  engines 
complete,  12,850,000  francs.  .  .  . 

But  the  7nmiey  cost  of  this  great  fighting  unit  is  not  the  only 
sacrifice  of  great  imi)ortance  which  it  entails.  Is  it  not  also  proper, 
to  arrive  at  a  correct  estimate  of  the  whole  question,  to  take  into 
account  the  expenditure  of  time  re(|uired  for  the  construction  of  so 
vast  and  complicated  a  machine  ?  .  •  • 


DIMEXSIOXS.  329 

The  new  design  of  1876  cannot  be  ready  before  1881 ...  .  If  -v.  Dititre. 
it  shoald  be  found  possible  to  carry  out  another  df>sign  for  a  smaller 
fighting  unit,  costing  for  instance  one-half  less  and  capable  of  being 
completed  in  three  years,  faster  and  hcindier,  armed  with  a  smaller 
number  of  heavier  guns,  may  it  not  be  maintained  that  two  such 
ships  as  this  latter  would  represent  a  fighting  force  superior  to  that 
of  the  armour-clad  which  would  have  been  formidable  in  187G,  but 
which  will  not  be  so,  in  anything  like  the  same  degree,  in  1881  ? 


Vice-Admiral  PeiihoaL 

If  we  consider  the  ship  of  the  line  with  special  reference  to  the    Vice- 
armament,  we  naturally  give  to  such  a  vessel  the  most  powerful  guns  Peniwat, 
that  have   been   manufactured.     But   in    order   to  realise   such   a  /;/,~[j[7, 
desideratum,  the  dimensions  must  be  increased  in  proportion  to  the   ^«<<'9««« 
heaviest  weights  which  the  ship  may  be  called  upon  to  carry.  2r»4.  ParU, 

Are  we  quite  sure  that  it  is  judicious  to  attempt  an  endless 
journey  forwards,  in  the  progressive  development  of  the  power  of  tht.^ 
gun  and  the  thickness  of  the  armour?  It  is  clear  that  there  is  a 
point  which  cannot  be  passed  without  i)rejudice  to  the  sea-going 
and  evolutionary  qualities  of  the  sliip.  The  displacement  must  not 
be  allowed  to  increase  when  that  point  has  been  reached. 

It  is  scarcely  i)Ossible  to  aduiit  that  sea-going  ships  of  the  line 
can  carry  armour  of  a  thickness  exceeding  fourteen  inches,  and 
retain  the  qualities  of  a  seaworthy  and  handy  ship.  .  .  . 

When  two  hostile  fleets  stand  face  to  face,  it  is  well  known  that 
at  the  commencement  of  the  action  the  ship^?  on  either  side  will 
make  a  charge  and  attempt  to  ram  one  another.  It  is  only  at  the 
instant  when  the  ships  meet  and  pass,  broadside  to  broadside,  aft(»r 
the  attempt  to  ram,  that  the  guns  can  be  brought  into  action  with 
effect,  and  always  at  close  range. 

Important  as  it  is  to  increase  the  armaments  of  shi])s,  they 
cannot  be  carried  beyond  a  certain  point  wnthout  detriment  to  tlu* 
evolutionary  qualities.  The  inevitable  result  must  therefore  be  that 
the  ship  will  be  at  a  disadvantage  when  attacked  by  rams  and  sea- 
going torpedo-boats,  small  in  size  but  superior  in  numl)ers. 

Looking  to  the  line-of-battle  ship,  and  specially  in  regard  to  its 
fitness  for  engagements  with  the  ram,  it  is  clear  that  ships  of  this 
class  should  be  moderate  in  displacement,  and  that  it  should  be  our 
aim  to  multiply  their  number,  so  as  to  increase  the  number  of  rams 
which  the  fleet  can  bring  into  the  line  of  battle.     Whatever  be  the 

VOL.   UT.  K 


130       OPINIONS  ON  NAVAL  CONSTRUCTION  FOR  WAR. 

Vict-  size  of  a  ship,  it  can  have  but  one  ram,  and  the  ram  of  a  large  ship 
Penhoat.  Will  not  be  more  effective  than  the  ram  of  a  small  vessel,  the  weight 
of  the  latter  being  sufficient  to  give  a  fatal  blow  to  the  most  power- 
fully protected  adversary.  Indeed,  the  sdkiII  ship  may  have  an  ad- 
van  tiige  over  its  larger  opponent  in  the  superiority  of  its  evolution- 
ary qualities.  It  follows  from  these  considerations  that  armoured 
corvettes  may  be  good  rams. 

Vessels  armed  with  the  8i>ar  or  towing -torpedo,  capable  of  taking 
their  place  in  the  line  of  battle,  do  not  require  large  dimensions, 
in  order  to  be  effectively  armed.  The  torpedo  armament  seems 
specially  ada[)ted  to  the  first-class  cruisers,  the  armament  of  which 
is  comparatively  weak,  and  which  cannot,  without  danger  to  them- 
selves, attempt  the  use  of  the  ram. 

Rams  and  sea-going  torpedo-boat«  must  have  great  speed  and 
rudder-power,  in  order  to  use  with  effect  the  weapons  with  which 
they  have  been  provided. 

To  sum  up :  the  power  of  a  ship  of  war  in  guns  can  be  increased 
step  by  step,  by  increasing  the  displacement,  so  as  to  enable  the 
vessel  to  carry  more  and  more  i>owerful  guns,  with  proportionate 
armour  i)rotection.  It  is  otherwise  with  the  ram  and  the  torpedo. 
The  power  of  each  of  these  weapons  cannot  be  increased  by  enlarging 
the  displacement  of  the  ship;  while  on  the  other  hand,  by  multi- 
plying the  number  of  vessels  of  these  two  classes,  the  strength  of  the 
fleet,  in  a  combined  attack,  may  be  increased. 
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ram  lu 

naval 

^^artare. 


Achniral  Porter^  U.S.N. 

Nor  can  any  ship  be  considered  a  comj)lete  fighting  vessel,  unless  Admiral 
she  be  able  to  ram  her  antagonist ;  and  it  will  be  found,  in  the  *"^^ 
event  of  war  between  two  great  Powers,  that  the  fleet  possessing  the  S^^?^;^ 
best  rams — other  things  being  equal — will  win  tlie  battle.  Power  of 

When   the  fight  commences,  and    the  ships   are  enveloped    in  naval 
smoke,  it  is  evident  that  rams  and  torjiedo  vessels  will  have  matters 
pretty  much  their  own  way,  and  the  more  smoke  there  is  the  better 
it  will  l>e  for  them. 


Afr.  Robeson^  Secretdry  U.S.X. 

Mr.  Robeson,  Secretary  of  the  United   States   Navy.     Annual    Mr.Rabf- 
Report  for  1874  : — '  Our  circumstances  do  not  require  that  we  should 
take  part,  in  the  rivalry  between  monstf»r  cannon  and  im])enetrable  Jg^J."^*' 
armour,  since  few  of  our  jwrts  are  accessible  toshij)s  carrying  either, 
and  these  may  be  better  defended  by  attacking  the  vessel  below  her 
armoar,  by  sub-aqueous  cannon — movable  and  stationary  torpedoes. 

'The  general  professional  o])inion  of  the  Navy  is  that  the  offensive 
torpedo  can  be  most  effectually  o])enited  from  swift  unannoured 
vessels,  some  of  which  would  escape  the  hostile  guns,  owing  their 
safety  to  their  small  size  and  rjipid  inanoMivring.' 
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Secretary 
U.SuX. 

JReport  for 

lOi  I, 


From  the  Report  of  the  Secretary  of  the  U,S,  Navy,  1877-78. 

This  Department  has  not  ventured  to  projxjse  an  inex[>ensive, 
and  what  would,  in  all  probability,  prove  an  ineffective  attempt  to 
copy  after,  or  to  design  and  build,  these  costly  vessels,  which  in 
commission  are  enormously  expensive,  and,  whether  in  service  or 
laid  up,  undergo  rapid  deterioration. 

Whenever  the  condition  of  the  Treasury  will  justify  appropria- 
tions for  the  purpose,  it  is  supposed  that,  instead  of  the  large  and 
expensive  ships  which  the  European  Powers  are  now  building,  our 
necessities  may  be,  in  a  great  measure,  if  not  entirely,  met  by  well- 
constructed  vessels,  well-designed  and  swift  marine  rams  and  im- 
proved torpedo-boats,  endowed  with  such  qualities  and  built  in  such 
numbers,  at  comimratively  small  cost,  as  our  existing  necessities  may 
demand.  Experiments  in  these  are  suggesting  their  great  value  as 
tlie  means  of  aggressive  warfare,  and  there  is  fair  promise  that  they 
will,  in  the  course  of  time,  supersede  the  expensive  naval  architectiu*e 
which  so  enormously  swells  the  cost  of  some  of  the  largest  ships. 
Heavy  armour-plated,  gun-bearing  vessels  are  not  capable  of  sea- 
service. 

They  are  suited  for  but  little  else  than  harbour  defence,  and  may 
be  likened  to  movable  fortifications.  And  if  it  shall  result  that  the 
use  of  them  shall  be  dispensed  with  to  make  place  for  improved 
ships,  rams,  and  torpedo-vessels,  then  the  Navy  can  become  suffi- 
ciently effective  if  supplied  with  fast-sailing  and  fast-steaming  vessels 
of  different  classes,  built  as  they  are  now  built  elsewhere,  to  serve  in 
time  of  peace  as  schools  of  instruction  for  our  seamen,  and  in  time 
of  war  to  destroy  the  commerce  of  an  enemy. 


jl/r.  Kinp. 

JCttrnpertn 
iShip$  of 
War,  p. 
287. 


Mr.  King,  Chief  Engineer  U.S.N. 

A  torpedo,  so  long  as  it  hits,  no  matter  where,  would  dislocate 
the  integrity  of  the  ship,  within  an  area  large  enough  to  prove  fatal. 
The  larger  the  vessel,  the  more  likely  it  is  to  fall  a  prey  to  the 
torpedo  or  the  water-rocket.  Its  size  would  render  it  more  suscep- 
tible to  attack,  and  its  slower  speed  would  make  it  more  difficult  to 
get  out  of  the  way  of  an  active  enemy.  Smaller  ships,  therefore, 
would  seem  a  necessity  of  the  time,  leaving  details  of  construction 
for  further  consideration. 
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Quoting  fix)m  the  TimeSy  Mr.  King  says : — '  8ome  very  interesting  j/r.  King. 
experiments  were  made  a  few  days  ago  at  Clierbourg  with  the  little  jr„„,^^~t,t 
torpedo- vessel  called  the  "Thomyeroft.".  .  .     The  steam-tug  went  fyJl****-* 
at  fourteen  knots  an  hour,  going  at  full  speed,  in  order  to  esciipe  the  2-J«- 
"  ThomycrofL.*'     The  latter  went  nineteen  knots  an  hour,  a  rate  not 
attained  by  any  vessel  in  the  squadron.     The  chase  lasted  an  hour. 
.  •  .     It  is  evident  that  a  single  boat  of  this  kind  would  be  unable 
to  approach  an  enemy's  ship,  unless  at  dusk.  .  .  .     (.)n  the  other 
hand,  it  would  be  quite  imjwssible  for  one  or  even  several  ships  to 
defend  themselves  against  a  simultaneous  attack,  say  by  twenty  or 
twenty-five  "  Thomycrofts ;"  and  as  these  cost  only  tlie  fiftieth  jKirt  of 
a  man-of-war,  this  experiment  presents  a  formidable  problem  to  State 
navies.' 


In  view  of  the  value  eriven  to  small  fast  vessels  bv  the  invention  ^J'^^P^t, 
of  the  self-moving  torpedo,  and  the  risks  to  be  encountered  from    ir<ir,  p. 
this  terrible  weapon,  as  well  as  the  mm,  it  is  not  probable  that  here- 
af)^r  any  war-vessel  will  be  built  larger  or  as  large  as  the  '  lufl(»xible  ; ' 
but  it   is  reasonable   to  anticipate  heavier   guns  in   less    numbers 
mounted  in  vessels  of  smaller  dimensions. 

Considering  these  fiict^,  any  administration  may  well  pause  before 
it  sanctions  the  expenditure  for  such  a  vessel  of  three  or  four  millions 
of  dollars. 

'  IntfexibU: 

It  is  impossible  to  secure  immunity  from  risk  in  battle.     The  ()hserva- 

MnQexible,'  like  the 'Nelson'  and  *Noi*thanii)ton,'  having  unpro-  loi^.s"  lu- 

tected  ends,  as  well  as  other  British  armoiu-i'd  shijis,  if  engaged  by  a  **'^^-'^ *'•'«*-' 
powerful  enemy,  will  encounter  greater  risks  of  being  sunk  from  the 
attacks  of  nims  and  torjKidoes  than  from  the  effects  of  artillery  tirt*. 


Co)tiiiwilor('  SniiiJfioHy  l.\S.\. 

*  It  must  be  borne  in  mind  that  in  target  practice  we  note  the  Comm'ui„rc 

effect  that  is  produced  under  the  best  possible  conditions  for  the  gun.  '  ""''**"*• 

The  target  is  set  up  at  short  range,  generally  not  exceeding  two  (,"''''' 

hundred  yards,  and  the  line  of  fire  is  at  right  angles  to  the  surfiict*  Kthruttry 

struck.  .  .  .  The  forward  part  of  all  rifle  }>rojectiles  is  so  shaped  •Want*. of 
that  a  slight  angle  at  the  i)oint  of  impact  interferes  with  penetration  ** '  '*^^" 
by  deflecting  the  missile,  and  this  effect  would  preserve  the  hull  of 
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Commodore   a  vessel  from  injury  much  more  than,  would  additional  thickness  of 

Simpton,  •  r      x         i  i  •       i      i 

^        armour  if  struck  perpendicularly.  ,  .  . 

'  Although  a  certain  thickness  of  armour,  then,  is  absolutely 
necessary  to  protect  a  sea-going  fighting  ship  from  modern  artillery, 
we  should  abandon  the  effort  to  make  the  ship  invulnerable  under 
all  directions  of  fire ;  for  by  persevering  in  this  efibrt  we  make  it 
impossible  to  construct  ships  of  moderate  size,  thus  expending  on 
one  vessel  what  would  provide  us  with  two  or  more  smaller  vessels, 
which  would  render  better  service. 

'  What  do  we  see  as  the  practice  of  other  maritime  people  who 
stand  as  our  equals  as  great  nations?  We  see  that  every  ship 
flying  the  flag  of  a  commander-in-chief  is  an  ironclad  cruiser.  .  .  . 

*The  vessel  that  we  will  set  up  as  the  type  for  our  ironclad 
cruisers,  to  form,  when  assembled  together,  our  ironclad  cruising 
fleet,  is  H.B.M.  ship  "  Alexandra." 

'We  select  this  vessel  because  she  is  a  ship  with  her  battery 
mounted  on  broadside,  for  we  would  dismiss  the  idea  of  associating 
a  movable  turret  with  a  sea-going  ship  of  war.  The  "  Alexandra  " 
has  a  broadside  battery,  but,  at  the  same  time,  she  possesses  the 
advantages  of  a  turreted  ship  in  having  an  all-round  fire,  which,  after 
all,  is,  with  one  exception,  the  only  argument  in  favour  of  a  turret. 

*  We  seem  to  have  in  the  "  Alexandra  "a  most  happy  combination 
of  advantages.' 

The  ship  has  a  battery  of  twelve  guns,  eight  of  which  constitute 
her  main-deck  battery,  and  four  are  mounted  in  an  upper  battery, 
which  is  situated  over  that  portion  of  the  main-deck  battery  in  which 
are  contained  the  six  after-guns.  The  forward  iron  bulkhead  of  the 
upper  battery  is  continued  down  through  the  main-deck  battery, 
dividing  it  into  two  parts,  thus  leaving  the  forward  guns  of  the  main- 
deck  battery  in  a  compartment  by  themselves.  The  means  provided 
for  giving  these  guns  an  opportunity  for  delivering  an  end-on  fire,  by 
the  tumble  in  form  given  Jto  the  sides  of  the  forward  part  of  the 
ship,  is  one  of  the  refinements  in  the  construction  of  ships  of  war 
which  has  been  worked  out  b}'  experience. 

Now  we  propose  this  ship,  this  construction  throughout,  as  a 
suitable  model  for  adoption,  with  but  one  reservation,  and  that  is  in 
the  thickness  of  arnwur.  Of  course,  a  reduction  in  the  weight  of 
armour  will  reduce  the  dimensions  of  all  the  parts,  and  that  is  just 
the  object  that  we  would  have  in  view ;  and  if  we  reproduce  on  a 
reduced  scale  such  a  ship  as  the  '  Alexandra,'  we  will  have  all  that 
we  can  desire  in  the  8hai>e  of  an  ironclad  cruiser.  There  is  no  doubt 
that  by  reduced  length  and  beam  we  will  have  a  handier  ship,  and 
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"we  believe  that  the  reduced  thickness  of  annoiir  will  still  supplv  us    Commotiore 
with  a  vessel  that  may  be  relied  on  in  action,  hi  all  its  varylufj 
pha^eSj   as  capable   of  giving   a   good   account    of  herself  as   the 

*  Alexandra.'  Speed  is  an  indispensable  requisite  that  nlu^1  bt* 
secured,  and,  with  this,  the  simple  quality  of  superior  handiness  will 
compensate  for  inferior  cajjacity  for  defence  by  giving  iucreawnl 
ability  for  rapid  manoeuvTing. 

The  contest  between  the  Peruvian  light-annoured  turreted 
vessel  *  Huascar  *  and  two  heavily-armoured  broadside  Chilian  shij)s 
of  war  is  a  strong  evidence  of  the  amount  of  resistance  of  which  a 
lightly-armoured  vessel  is  capable,  and  of  the  protection  that  is 
offered  by  com)MLratively  light  covering.  The  '  Huascjir '  was  over- 
matched from  the  commencement  of  the  tight,  not  on  account  of  her 
lighter  armour,  but  from  the  disparity  in  number  of  guns,  even 
when  contending  with  the  first  Chilian  vessel  which  attacked  her;  but 
when  she  was  beset  by  two  vessels  there  was  not  the  slightest  chance 
for  her.  To  continue  the  struggle  ag-ainst  such  feaiful  odds  was 
heroic,  but  there  could  be  but  one  termination  to  such  an  unequal 
contest. 

The  *  Alexandra,'  which  we  have  set  up  as  a  type,  or  a  standard 
of  reference,  has  a  thickness  of  armour  of  twelve  inches  about  her 
water-line;  we  would  reduce  this  to  six  inches.  The  main-deck 
battery  is  protected  by  armour  eight  inches  thick ;  we  would  reduce 
this  to  five  inches.  The  upper  lattery  is  protected  by  six  inches  of 
armour;  reduce  this  to  four  inches.  The  thickness  of  the  armour 
bulkhead  for  the  protection  of  the  machinerj',  magazines,  et(\,  is  tive 
inches;  this  might  be  reduced  to  three  inches.  Tliis  reduction  in 
weight  of  armour,  which  might  reacli  to  alxmt  one  thousand  tons, 
would  admit  of  great  modification  in  the  dimensions  of  the  vessel." 

At   present   the   weight   of   tlie   guns    in    the   battery    of   the 

*  Alexandra'  amounts  to  five  hundred  and  fifteen  thousand  two  hun- 
dred pounds,  and  her  tonnage  is  six  thousand  and  fifty  tons.  Tliis 
gives  her  a  ratio  of  weight  of  battery  to  tonnage  of  eiglity-iive  pounds 
to  one  ton,  which  is  far  inside  tlie  ratio  established  at  the  Xavv 
Dei)artment,  If  the  ciianges  pnjposed  in  the  dimensions  of  the 
vessel  should  result  in  a  reduction  of  one  thousand  tons  in  lir^r 
tonnage,  the  present  weight  of  hittery  would  give  th(»  new  sliip  a 
ratio  of  one  hundred  and  two  pounds  of  gun  to  one  ton  of  ship,  and 
this  is  well  inside  of  what  we  consider  a  proi)er  ])roportion  to  be 
retained  between  these  factors.  The  new  shij)  will  thus  be  more 
appropriately  armed,  and  she  will  be  handier  in  every  way. 

I  submit  this  idea,  then,  to  the  criticism  of  the  JJavy. 
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United  Service, 


United 
Service, 

April  1880. 
•  Naval 
Reorgani- 
sation,' hy 
a  Junior 
Officer. 


There  is  but  one  argument  in  favour  of  large  irojielads,  and  that 
is,  that  should  we  construct  half-a-dozen  they  would  be  of  service  as 
flag-ships  on  stations  where  show  and  appearance  assist  to  maintain 
the  dignity  of  the  nation.  I  think  the  same  end  can  be  obtained  by 
large  composite  ships,  with  heavy  rifled  batteries. 

I  take  it  for  granted  tliat  the  contest  of  armour  versus  guns  lias 
been  decided  in  favour  of  the  latter.  If  it  is  true  that  a  gun  can  be 
built  which  can  pierce  the  greatest  amount  of  armour  it  is  iK)ssible  to 
put  on  a  sea-going  vessel,  then  let  us  lay  aside  armour,  Jind  instead 
of  spending  millions  to  compete  with  Europe  in  ironclads,  spend  as 
many  thousands  in  a  plant  and  in  building  enormous  rifled  breech- 
loading  guns.  If  the  projectile  is  going  through  your  vessel,  it  is 
surely  better  to  have  one  with  great  floating  ability  than  one  like 
the  present  ironclads  of  Europe,  with  great  sinking  facility. 

I  should  therefore  say,  let  us  spend  our  money  and  exert  our 
energies  in  establishing  a  plant  and  building  guns  able  to  i)ierce  any 
ironclad  afloat.  .  .  . 

First,  we  need  a  class  of  gunboats  to  'fight  bows-on,'  carrying 
one  gun  of  the  largest  size  on  the  l)ow8.  Tliis  gun,  on  a  vessel  of 
eight  hundred  tons,  would  be  able  to  fire  accurately,  its  excellence  of 
platform  resulting  from  putting  the  gun  in  the  line  about  which  the 
vessel  rolls  ;  pitching  would  then  be  the  only  motion  to  interfere  with 
accurate  fire. 

The  gun  should  be  on  a  fixed  platform  trained  by  the  helm.  A 
very  few  men  would  thus  be  able  to  handle  it.  These  gunboats 
should  also  have  a  ram  to  strike  well  below  the  surface,  and  they 
should  be  armoured  on  the  bows  with,  say,  five  inches  of  compound 
armour-plate. 

The  angle  of  this  armour  would  cause  it  to  protect  the  vessel 
from  the  heaviest  projectiles  fired  from  directly  ahead.  They  should 
also  be  fitted  with  torpedo-spars  running  out  by  steam  under  water, 
one  ahead,  Siiy  thirty  feet,  and  one  on  each  side,  say  for  twenty 
feet. 

Of  course,  good  speed  is  very  desirable  in  such  vessels,  but  those 
built  by  Sir  William  Armstrong  and  Co.  for  the  Chinese  Government, 
of  440  tons  displacement,  carrying  one  35-ton  gun,  and  fitted  with 
twin-screws,  obtain  a  speed  of  but  ten  knots  ahead  and  nine  astern* 
That  we  can  obtain  a  better  speed  with  the  Mallory  propeller  in  such 
small  boats  ^eems  probable. 

We  muvh  need  a  propeller  with  the  steering  facility  of  the  old 
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Fowler  wheel  and  the  speed  of  the  ordimiry  propeller.  The  report  rniied 
of  the  Board  of  which  Chief  Engineer  Isherwood  was  president,  made 
8ome  months  since  to  the  Department,  would  indicate  that  the 
Mallory  propeller  possesses  both  the  speed  and  steering  power 
required  to  enable  gunboats  to  fight  bows-on  at  all  times,  and  thus 
obtain  invulnerability  not  from  the  thickness  of  armour,  but  from  the 
acute  angle  formed  by  the  bows.  Besides,  the  Mallory  propeller 
gives  that  great  steering  facility  needed  to  proi>erly  and  accurately 
fire  the  gun  and  to  keep  the  vessel  always  bows-on,  so  that  her 
armour  may  prottjct  the  whole  hull,  and  also  that  accuracy  of  steering 
which  alone  enables  the  sjxir-toipedo  to  be  successfully  used. 

These  gunboats  would  be  a  most  excellent  auxiliary  for  our 
coast  and  harbour  defence,  as,  owing  to  their  small  draught,  they 
could  run  into  sliallow  water,  and  thus  elude  a  large  vessel  like  the 
English  ironclads,  and  then  at  night  or  at  other  suitable  time  run 
out  and  strike  a  fiital  blow. 

When  engaged  in  large  numbers  together,  they  should  manoeuvre 
as  regiments  do  in  order  to  protect  their  rear  and  flanks.  These 
vessels  during  i)eace-times  would  be  able  to  do  i)olice  duty,  both  at 
home  and  abroad,  in  all  lakes  and  inland  seas.  The  cost  of  the 
construction  of  these  boats  would  be  about  one-tenth  that  of  the 
large  ironclads  of  Eiu-ope,  and  one-tenth  of  the  number  of  officers 
and  men  would  be  able  to  fight  them.  But  as  each  would  cairy  one 
gun  they  would  have  collectively  an  effective  battery  of  double  the 
size  of  an  ironclad,  and  in  addition  each  would  have  a  ram  and 
torpedo-s})ar. 

Tlien  we  need  a  large  class  of  vessels,  built  (m  the  composite  plan, 
for  sea-going  cruisers. 

These  should  have  twin-screws,  for  while  twin-screws  are  objec- 
tionable on  small  vessels,  on  account  of  more  room  being  required 
and  more  steam  and  more  machinery,  requiring  of  course  more  men, 
in  large  vessels  they  probably  are  best.  In  large  vessels  with  i)l<Mity 
of  engine-room  and  plenty  of  ability  to  carry  the  increased  weight, 
they  have  some  advantages  ;  while  a  V(»ssel  can  turn  just  as  (juickly 
with  a  single  screw  as  with  twin-screws,  it  rt^quires  more  sea-nKun. 
Tills  is  often  imj)ortant.  A  vessel  witli  twin-scn»ws  can  tuni  almost 
in  the  spot  she  lies.  This  enables  her  to  get  pointed  for  ramming, 
and  enables  her  to  avoid  ramming  better.  Then,  if  one  pair  of 
engines  is  disabled  she  has  the  other  j)ropeller  to  rely  upon. 

The  experience  in  Enghind  of  late  years  has  led  to  almost 
exclusive  use  of  twin-screws  in  vessels  of  considenible  dniught. 

The  engines  and  boilers  should  be  placed  well  below  the  water- 
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UnUtd  line,  which  the  size  of  the  vessel  would  allow,  and  they  should  also 
be  protected  by  the  coal  in  the  bunkers,  and,  if  necessary,  by  armour 
immediately  about  the  most  exposed  portions. 

They  should  also  carry  light  spars,  for  sailing  when  lying  off  a 
coast  or  when  making  j)as8age  from  place  to  place. 


Arrtiy  and  Navy  Jouimal,  Neiv  York. 

Army  and  It  is  questionable  whether  the  immense,  cumbersome,  and  ex- 

Jourtud.  i)ensive  sea-going  ironclads,  such  as  the  English  have  recently  con- 
New  York,  structed,  are  desirable  for  us,  and  it  is  very  difficult  to  determine 
1876.^'  what  a  modem  line-of-battle  ship  should  be.  We  have  not,  and  never 
have  had,  what  is  termed  a  line  of  battle  ;  that  is,  a  sufficient  number 
of  first-class  fighting  ships  to  oppose  a  fleet  of  first-chiss  fighting 
ships  of  any  one  of  the  great  naval  Powers.  The  necessity  for  such 
a  fleet  may  never  arise.  Our  light  cniisers  bear  a  similar  relation  to 
the  naval  line  of  battle  that  the  scouts  of  an  army  do  to  troops  in 
line  of  battle.  In  regard  to  the  construction  of  such  vessels,  upon 
one  point  all  modem  authorities  agree,  in  asserting  most  emphati- 
cally that  high  speed  is  an  essential  requisite.  It  is  demonstrable, 
that  where  there  is  even  great  disparity  in  all  other  respects,  marked 
superiority  in  speed,  and  a  longer  range  of  fire,  will  render  a  gun- 
boat a  most  formidable  antagonist  to  the  heaviest  ship  that  floats. 
It  is  easy  to  see  how  a  superb  frigate,  with  700  men  and  50  smooth- 
bore guns,  may  be  destroyed  by  a  single  gun  of  long  range,  worked  by 
a  handful  of  men,  on  the  deck  of  a  small  but  very  fast  vessel.  All 
writers  are  equally  emphatic  in  urging  the  necessity  of  ramming: 
that  is,  of  making  fast  ships,  themselves,  most  powerful  instruments 
of  destruction,  when  impelled  by  full  force  against  their  adversary. 
What  is  called  a  *  complete  circle  of  fire  '  is  now  considered  essential 
to  a  high  degree  of  efficiency.  The  use  of  rifled  ordnance,  of  breech- 
loading  rifled  guns,  has  been,  too,  urgently  recommended  by  our 
highest  authority,  the  Chief  of  the  Bureau  of  Ordnance,  whose  re- 
commendation has  met  with  the  earnest  endorsement  of  the  Secretary 
of  the  Navy. 

November  There  are  not  wanting  in  every  age  multitudes  of  generalizers 

iu,  le/^.  ^jj^  reason  from  isolated  facts  towards  conclusions  which  are  con- 
tradicted by  subsequent  events.  In  warfare,  and  in  naval  warfare 
especially,  such  conclusions  are  more  common  than  in  almost  any 
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other  science.  The  art  of  fighting  at  sea  is  vory  ancient,  but  its  Jrmi/amd 
principles  have  always  been  substantially  the  same.  Pluck  and  skill,  jourmtL 
the  fighting  spirit  and  the  capacity  for  surjirising  an  opi)onent  by 
unsuspected  movements,  are  the  essentials  to  success  in  naval  warfare. 
Skill  without  pluck,  and  pluck  without  skill  are  alikt?  insufficient. 
Instances  in  proof  of  this  assertion  meet  us  in  the  earliest  naval  wars 
and  are  continued  in  a  regular  series  of  events  down  to  the  pres«»nt 
day. 

The  first  sea  fight-s  of  imi)Oi'tance  which  meet  us  in  history  after 
the  battle  of  Salamis  are  those  of  the  First  and  Second  Punic  Wars. 
These  wars  found  the  Carthaginians — then  the  first  naval  nation  of 
the  civilized  world— pitted  against  the  Bonians,  the  best  fighting 
nation  of  antiquity.  Up  to  the  jieriod  of  the  First  Punic  War,  the 
Komans  were  not  sailors,  but  they  were  brimful  of  coiuag(*,  and  their 
skill  in  terrestrial  warfare  was  superior  to  that  of  any  nation  then  in 
existence ;  the  Carthaginians  were  excellent  sailors  and  skilful  in 
fleet  tactics,  but  deficient  in  courage.  Their  natural  pursuit  was 
commerce;  and  commercial  nations  are  always  timid  in  j)roi)ortion 
to  their  wealth.  The  Romans  were  agriculturists  and  warriors. 
The  course  of  the  First  Punic  War  was  simile.  The  Romans  built 
a  fleet,  put  to  sea  and  fought  the  (^'arthaginiaus,  encountering  a 
severe  defeat,  owing  to  their  ignorance  of  tactics.  Nowise  daunt <hI, 
the  Romans  built  a  second  fleet,  and  learned  from  their  first  defeat 
how  to  conquer  the  Carthaginians.  Having  no  clijince  with  their 
active  adversaries  in  the  use  of  the  ram,  wliich  required  handy  vt»ssels 
and  well-trained  crews,  they  introduced  close  action  and  boarding 
tactics,  firom  both  of  which  the  wily  Carthaginians  slannk  in  dismay. 
As  a  njitural  consequence  of  their  superior  phick  and  the  skill  winch 
introduced  a  new  method  of  fighting,  they  swept  the  Carthaginians 
firom  the  seas,  and  Rome  became  the  undisj)uted  mistress  of  the 
Mediterranean,  a  position  wliich  she  lield  for  nearly  ten  centuries 
thereafter. 

The  next  naval  wars  of  imi)ortance  wln'ch  meet  us  in  history  ar<» 
those  of  Julius  Caesar  against  the  Gauls  in  the  Kritisli  Channi'l,  and 
the  wars  of  the  second  Triumvirate  which  cuhninated  in  the  battle 
of  Actmm.  In  the  first  of  these  the  Romans  had  skill  and  j)luck 
combined  to  give  them  an  easy  victory  over  the  clumsy  valour  of  th<» 
Gauls.  Caesar,  fighting  in  swift-rowhig  vessels  which  could  pull 
into  the  wind's  eye  if  required,  and  using  lK)th  ramming  and 
boarding  tactics,  easily  vanquished  the  Gauls,  who  fought  under  sail 
alone  in  slow  bluflf-bowed  vessels.  In  the  battle  of  Actium  the  event 
was  decided  by  the  cowardice  of  Cleopatni  and  the  insane  folly  of 
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Armyaud    Mark  Antoiiv,  who  abandoned  a  battle  already  nearly  won,  to  follow 
Journal,     liis  mistrcss  in  her  shameful  flight. 

The  whole  course  of  the  naval  warfare  of  antiquity  in  these  and 
other  battles,  is  in  favour  of  medium-sized  active  vessels,  commanded 
by  daring  and  energetic  ofiicers,  as  oflfering  superior  chances  of 
victory  to  those  i)ertaining  to  either  inordinately  large  or  very  small 
vessels.  They  also  show  that  the  chances  of  success  in  naval  warfare 
are  generally  in  exact  projwrtion  to  the  dash  and  daring  of  Admirals 
and  Captains,  These  lessons  have  remained  true  for  all  time,  as 
also  the  lesson  that  the  nation  which  seeks  the  closest  action  as  a 
habit  is  most  likely  to  win  naval  battles. 

The  next  development  of  naval  warfare  is  that  offered  by  the 
present  conquering  race  of  the  world — the  Norsemen — who  under 
the  erroneous  title  of  '  Anglo-Saxons,'  to-day  girdle  the  earth  with 
the  possessions  of  their  descendants.  The  Norse  Vikings,  in  their 
swift  ships,  chiefly  proj^elled  by  sails  and  using  oars  only  as  a 
secondary  motor,  ravaged  all  the  coasts  of  Europe  with  impunity, 
extended  their  voyages  to  America,  conquered  every  foe  with  whom 
they  came  in  contact,  and  developed  the  second  great  period  of  naval 
warfare,  which  lasted  virtually  unchanged  to  the  commencement  of 
the  present  century.  The  introduction  of  artillery  in  the  fifteenth 
century,  and  the  gradual  incre.ase  in  the  size  of  vessels,  did  not 
materially  alter  the  condition  of  warfare.  With  the  substitution  of 
sails  for  oars  as  a  motive  power,  the  same  maxims  remain  true  which 
prevailed  in  the  days  of  the  Roman  trireme.  The  victory  still  i>er- 
tained  as  a  general  thing  to  the  nation  possessing  the  bravest  and 
most  dashing  sailors,  and  those  seeking  the  closest  action,  while  the 
skill  which  introduced  a  new  mode  of  offence  unexj^ected  by  an 
adversary  wa^?  sure  to  meet  its  reward  until  conditions  were  again 
equalised.  The  long  series  of  wars  between  England  and  Spain  in 
the  Spanish  Main,  the  destruction  of  the  Spanish  Armada  in  the 
English  Channel,  the  exploit^s  of  the  buccaneers  on  the  coasts  of 
S^mnish  America,  and  the  long  series  of  British  naval  victories  over 
the  French,  from  the  days  of  Benbow  to  those  of  Nelson,  were 
all  those  of  medium-sized  and  handy  ships  commanded  by  men  of 
great  daring,  generally  gained  agiunst  larger  and  more  unwieldy 
antagonists.  .  .  . 

The  forty  years'  peace  which  followed  the  battle  of  Waterloo  and 
the  universjil  introduction  of  steam  navigation  were  thought  by  some 
to  have  changed  the  conditions  of  naval  warfare  to  such  an  extent  as 
to  render  previous  experience  unreliable.  The  Crimean  War  showed 
this  to  be  a  fallacy.     Naval  actions  were  intensified,  but  did  not 
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diflFer  materijillv  in  chanicter  from  those  fouirht  in  thr  war  i>f  1S12.  Armn  „,, 
The  conditions  were  eqiwlised  an<l  that  was  all.  The  Kussiaiis  ,/,.h/H,i/. 
destroyed  the  Turkish  fleet  at  SinoiH^  in  ahont  tht*  sanif  tinie---shii> 
for  ship — as  that  in  which  the  *  Constitution '  di'stroytd  tlu' 
*Guerriere'  and  *  Java/  respectively,  or  thf  -  I'nited  States'  dis- 
mantled the  *  Macedonian.'  The  sliips  remaini'd  tlir  sanu'  witli  \\\r 
addition  of  steam  power,  and  the  ^mis  wt^rc  out  of  pr(»])orti(»n  t(»  tlie 
iK>ssible  defence  agjiinst  their  missiles.  The  Knt;lisli  and  Frrneli 
fleets,  had  thev  met  the  Russians,  would  douluh'ss  liavf  di'strovi'd 
the  latter  in  the  same  maiineras  tin*  Russians  annihilatetl  th«'Turk^. 
.\s  it  was,  the  Allied  fleets  wen»  wasted  aj^ainst  fort iticat inns,  and 
Ijouis  Najwleon  introduced  the  first  ironclads,  in  his  tloatiny;  bat- 
teries, for  the  siege  of  Sebastopol. 


The    melancholy  disaster    in    the  English    Channel,   la^t    week,  .luiu^, 
should   not   pass  without   pointing  a  in«>ral   in  reganl  to  naval  con- 
struction.    The   three   German  war  ships,  the   '  Koenig   Wilhehn,' 

*  Preussen,'  and  '  Grosser  Kurfiirst,'  were  all  fine  specimens  of 
modem  ironclads,  the  former  being  a  broatlside  frigate,  ]>ierced  for 
26    guns,  and  the    two  latter  low- freeboard,  turret ed  shii)s,  of  the 

*  Monarch  '  model.  Sifting  the  somewhat  conflicting  aceounts,  and 
cancelling  doubtful  factors,  we  find  that  some  miles  off  Kolkest.>no 
the  *  Koenig  Wilhelm '  suddenly  changed  her  course*  to  avoid  a 
Norwegian  barque  which  was  crossing  her  ])ows  ;  the  M  J  rosier 
Kurfiirst'  did  the  same;  but  before  the  manceuvre  could  be  suc- 
cessfully comi)leted  the  '  Koenig  Wilhelm'  struck  tlie  Mirosscr 
Kurfurst '  and  almost  instantly  sank  her,  while  Iht  own  forward 
compartment  filled  with  water.  Despite  rajiid  assistance,  only  21  7 
(according  to  late  accounts),  out  of  a  company  prol)abIy  numbering 
more  than  500  on  the  '  Grosser  Kurfiirst,'  w<M-e  saved. 

What  we  note  first  is  that  this  accident  ha|)])ened  in  broad  dav, 
with  a  smooth  sea,  and  a  light  breeze  blowing,  the  sky  being  cli'ar 
and  free  from  mist,  and  the  sun  shining.  There  may  havi'  brrn 
mismanagement,  that  is,  bad  seamanshii),  on  the  part  of  one  or  the 
other  of  the  vessels  coUitling,  or  of  both;  as  bad  seamanship, 
resulting  usually  from  carelessness  or  over  confideui-e,  instead  of 
want  of  knowledge,  is  sometimtvs  known  even  to  ouv  own  an<l  the 
English  Navy,  there  would  be  nothing  surprising  in  finding  it  nn 
these  German  war  vessels.  Hut  thus  far  no  bad  seamanslnp  is 
proved,    and    the    j)robabilities     i>oint     rather     to    an     inability     to 
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Army  and  manoeuvre  these  splendid  vessels  with  the  proper  and  necessary 
Journal,  rapidity.  The  *  Koenig  Wilhelm '  and  *  Grosser  Kurfiirst '  were  pre- 
sumably nearer  together  than  was  needful ;  but  they  were  not 
nearer  than  is  often  needful  in  battle. 

This  accident,  then,  carries  no  little  suggestiveness  as  to  the  true 
principles  of  naval  construction  in  the  future.  It  shows,  to  l^egin 
with,  that  nothing  is  gained,  and  in  fact  much  is  jeoparded,  by 
sacrificing  mobility  to  impenetrability.  When  the  contest  between 
guns  and  targets  first  broke  out,  for  a  long  time  the  latter  held  their 
own  with  great  success.  This  was  due  to  the  invention  of  the 
American  monitor  by  the  distinguished  engineer,  Captain  Ericsson. 
By  his  system,  annour  could  be  concentrated,  absolutely  impregnable 
not  only  to  anj  existing  guns  then  afloat,  but  to  guns  of  far  greater 
calibre  than  were  then  afloat.  In  time,  however,  the  aggressive 
began  to  creep  up  to  an  equality  with  the  defensive,  and  at  length 
surpassed  it.  Ordnance  of  a  size  and  destructiveness  not  dreamed 
of  twenty  years  ago  is  now  constructed,  and  thicker  and  thicker 
armour  has  been  added  to  ships  to  keep  the  shot  out.  Our  belief  is 
that,  in  the  intensity  of  this  rivalry,  even  more  important  considera- 
tions have  been  sacrificed  to  that  of  invulnerability. 

W^e  can  understand,  too,  why  this  mistake  should  be  made.  The 
ironclad  is  nothing,  if  not  reasonably  impervious.  If  her  sides  are 
as  easily  perforable  by  shot  as  cardboard  is  punctured  by  pins, 
better  have  no  armour;  because  the  wooden  shij),  also  perforable,  can 
at  least  run  away  from  a  too  powerful  enemy,  or,  when  all  is  lost,  can 
strike  her  colours  in  season  to  save  the  remnant  of  her  crew.  But 
the  ironclad,  when  once  pierced,  is  often  an  iron  coffin  ;  whether 
a  rock,  or  a  ram,  or  a  tori)edo  strikes  her,  down  she  goes  with 
astounding  rapidity.  Hence,  we  say,  impregnability  against  well- 
known  guns  carried  in  foreign  navies  is  the  aim  of  every  service. 
But  it  has  become  a  fair  question  whether  it  is  not  now  time  to  cry 
a  halt  in  this  sacrifice  of  everything  to  stout  armour.  It  seems  tons 
that  a  process  something  like  that  which  went  on  in  land  warfare 
with  the  invention  of  gunpowder,  is  now  called  for  in  naval  warfare, 
with  the  introduction  of  the  enormous  ordnance  of  modem  times. 
While  lances,  arrows,  and  battle-axes  were  the  weapons  of  aggression, 
the  knight  armed  himself  with  thick  armour  of  steel ;  when  the 
bullet  came  so  much  more  swiftly  than  the  arrow,  and  the  cannon 
ball  more  terribly  than  the  mace,  it  would  naturally  be  supposed 
that  the  armour  would  have  been  increased  in  thickness.  But  in 
fact  from  that  moment  it  was  diminished,  until  at  length  it  was 
abandoned   altogether.     The   explanation    is   that  the  knight  had 
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tilready  clothed  himself  as  heavily  as  he  and  his  horse  could  stand,    Army  and 
and  this  waa  not  enough.     Hence  tlie  only  thing  to  do  was  to  at     joumai, 
least  secure  greater  alertness  and  mobility  by  abimdoning  armour 
altogether. 

Now,  we  do  not,  of  course,  argue  for  going  back  to  wooden  war 
vessels;  that  would  be  preposterous.  But  we  are  convinced  that 
henceforth,  instead  of  trying  to  build  enormous,  unwieldy  craft, 
whose  only  merit  is  to  be  thickness  of  armour,  greater  attention 
must  be  paid  to  speed  and  mobility.  We  concede  that  there  is  a 
place  for  even  the  heaviest  attainable  ironclads,  namely,  in  harbours 
and  along  coasts,  where  they  are  to  act  chiefly  as  floating  forts,  witli 
enough  steam  power  to  move  them  to  any  required  point.  But  the 
cruising  element  of  the  Navy  must  be  of  a  diflfereut  character ;  and 
even  if,  with  extraordinary  speed  and  facility  of  mancruvre,  tlie 
cruisers  of  the  future  cannot  keep  out  all  modem  shot,  they  will 
have  no  worse  fete  than  the  wooden  navies  of  times  gone  by. 

There  is  a  second  warning  and  lesson  in  the  Folkestone  catas- 
trophe, which  only  confinns  what  we  have  already  said,  and  also 
develops  it  one  step  further.  The  '  Koeiiig  Wilhelm  '  sank  the 
*  Grosser  Kurfiirst  *  not  by  a  cannon  shot,  but  by  acting  as  a  ram. 
It  is  clear,  then,  that  if,  with  all  eflforts  to  avoid  an  impending 
collision,  the  result  of  ramming  this  great  ironclad  was  instantaneous 
ruin,  the  same  feat  can  be  perfonned  with  equal  ease  intentionally 
in  battle.  It  thus  becomes  evident,  first,  that  thickness  of  armour 
only  provides  against  one  of  the  dangers  to  which  a  war-sliip  is  liable, 
and  the  one  which  is  steadily  decreasing  in  relative  im])oi*tance — 
namely,  attack  by  guns  ;  and  secondly,  that  the  ram  must  hereafter 
play  an  important  part  in  naval  warfare.  It  would  be  easy  to  show 
from  historic  examples  the  importance  of  the  ram  as  an  appliance  of 
aggression  ;  but  it  is  enough  to  say  that  almost  every  fatal  collision 
between  shijis  is  itself  an  argument.  In  the  case  of  ironclads  this 
logic  of  exi)erience  is  all  the  stronger,  because  almost  invariably 
where  they  have  been  struck  by  another  vessel,  or  blown  up  by  a 
torpedo,  they  have  instantly  gone  to  the  bottom. 

Our  ships  of  war  must  be  either  destined  for  a  specific  service, 
like  the  ram  or  the  torpedo-boat,  or  else,  if  designed  for  general 
service,  must  be  a  compromise  between  different  aims  and  needs. 
Commodore  Parker,  in  his  history  of  the  battle  of  Mobile  Ray,  from 
which  we  quote  elsewhere,  tells  the  story  of  one  famous  episode  thus : 
'As  the  "Hartford"  and  "Metacomet"  were  slowly  pissing  the 
**  Brooklyn,*'  her  captain  reported  "a  heavy  line  of  tori)edo<»s  across 
the   channel."     "Damn  the  torjK'does,"  was  tluj  emphatic  rejily  of 
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Army  and  f^aiTagut.  "  Jouett,  fiill  Speed!  Four  bells,  Captain  Drayton!"* 
JournaL  So  across  the  torpedoes  the  flagship  went.  Admiral  Farragut  told  us 
the  same  story  in  a  little  different  language.  He  siud,  as  nearly  as 
we  remember,  that  when  the  alarm  of  torpedoes  was  sounded,  he 
could  not  help  saying,  *  Torpedoes  !  why  they're  all  torpedoes  !  Those 
guns  in  the  forts  are  torpedoes.  We're  here  to  fight  torpedoes  I  ( io 
ahead  ! '  The  war-shij^s  must  evidently  be  built  with  a  view  to  all 
contingencies.  Of  what  use  is  it  for  some  of  the  finest  ironclads  to 
carry  enormously  thick  armour  down  to  the  water-line,  when  below  it 
they  are  vulnerable  to  an  ordinary  torpedo  ?  Of  what  use  is  armour, 
if  there  is  not  quickness  enough  to  avoid  the  attack  of  the  ram  ? 


September  A  more  general  reflection,  suggested  by  the  communication  of 

2«,  !»<«.  Chief  Engineer  King,  is  that  the  triumphs  lately  achieved  by  guns 
should  make  us  less  anxious  to  build  prodigious  and  prodigiously 
armoured  ships.  When  a  new  chambered  British  gun,  weighing 
less  than  four  tons,  is  found  to  have  a  penetrative  ix)wer  greater 
than  that  of  the  existing  unchambered  nine-ton  guns,  and  only  a 
little  short  of  the  existing  unchambered  twelve-ton  guns,  it  is  clear 
that  the  time  for  piling  up  armour  on  ships,  with  the  guarantee  that 
it  will  keep  out  all  possible  shots,  is  over.  Existing  guns  were 
already  a  match  for  existing  armour,  and  now  the  former  are  sud- 
denly more  than  doubled  and  nearly  trebled  in  power,  weight  for 
weight.  This  gain  is  obviously  far  greater  than  the  gain  to  armour 
we  have  already  conceded,  under  not  wholly  conclusive  trials. 
Obviously,  therefore,  we  need  be  less  disturbed  at  having  no 
impregnable  ships,  since  even  the  '  Dandolos '  and  '  Inflexibles  '  are 
no  longer  so.  We  do  not  mean  to  say  that  our  Navy  is  at  all  what 
it  ought  to  be  in  point  of  armour — it  could  hardly  be  worse  off. 
But  in  the  new  construction  which  cannot  long  be  delayed,  we  may 
lie  satisfied  to  produce  several  vessels  of  moderate  size  and  moderate 
armour  instead  of  a  single  costly  monster,  whose  iron  hide,  as  is  now 
seen,  would  not  be  impenetrable  after  all.  Thus  these  new  experi- 
ments are  arguments  for  what  should  be,  as  we  have  steadily  main- 
tained, the  American  policy  in  new  construction. 


The  Naval  The  Naval  Institute  prize  for  1881,  consisting  of  ^100,  a  gold 

J^**  medal,  and  a  life  membership  of  the  Institute,  for  the  best  essay  on 

May  u,       <  The   Types   of  Armoured  Vessels   and    Unarmoured  Cruisers  best 

adapted  to  the  Needs  of  the  United  States,'  has  been  awarded  to 

laeut.  Edwanl  W.  Very,  U.  S.  Navy.     The  judges  of  the  award  were 
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Atwand   rights;  4th,  to  aid  in  obtaining  a  correct  knowledge  of  the  waters 
Jn^^L    and  coasts  of  the  world  by  means  of  exploring  and  surveying  ex- 
peditions, and  to  aid  and  extend  the  interests  of  commerce.' 

These  various  circumstances  are  presented  in  the  essay  at  length, 
and  from  an  analysis  of  them  the  conclusion  is  drawn  that  for  our 
^Standing  Navy  in  time  of  peace  or  neutrality  an  active  force  of 
unarmoured  vessels  is  necessary,  proportioned  in  number  to  the 
amount  of  interests  at  home  and  abroad  requiring  protection. 
Cruising  stations  for  squadrons  are  necessary  in  those  parts  of  tlie 
world  aflfected  by  United  States  commercial  intercourse.  Vessels 
of  a  medium  class  are  mainly  required,  and  these  vessels  must  possess 
a  maximum  of  speed  and  capacity  for  fuel ;  they  must  also  be  pro- 
vided with  full  sail-powers,  not  only  as  a  matter  of  cruising  economy 
but  to  enable  them  to  keep  the  sea  for  long-continued  periods.  On 
certain  stations  these  medium  vessels  must  be  supplemented  by 
cruisers  of  the  heavier  classes.  P^inally,  the  Navy  must  ix)ssess  a 
certain  passive  force  of  the  stronger  or  armoured  element.' 

The  sea-going  or  cruising  types  of  armoured  vessels  are  con- 
demned, so  far  as  the  United  States  is  concerned,  we  being  subject 
to  none  of  the  necessities  which  compel  their  use  abroad.  Con- 
sidering, then,  the  problem  as  to  how  a  given  amount  of  armoured 
strength  as  a  mass  shall  be  distributed  in  order  to  best  defend  the 
coast  from  threatened  or  actual  attack,  Lieut.  Very  calls  attention 
to  the  fact  that  our  coast  is  divided  naturally  into  a  series  of  districts 
or  basins  within  whose  limits  intercommunication  is  readilv  obtained, 
but  which  are  so  se^mnited  from  each  other  as  to  render  it  difficult 
to  send  vessels  mpidly  from  a  point  in  one  to  any  threatened  point 
in  another.  These  ba.sins  may  be  arbitrarily  named  as  follows  :  '1st, 
the  Gulf  of  Maine,  limited  on  one  side  by  the  New  Brunswick 
boundary,  and  on  the  other  by  the  outlying  islands  and  banks  off 
Cape  Cod ;  2nd,  the  North  Atlantic,  comprising  the  great  bight 
between  Narragansett  Bay  and  Oipe  Hatteras ;  3rd,  the  South- 
eastern or  Carolina,  including  the  crescent  between  Hatteras  and 
Key  West ;  4th,  the  Gulf,  from  Florida  Keys  to  the  Kio  Gmnde ; 
5th,  the  California,  from  San  Diego  to  Cape  Mendocino ;  6th,  the 
North-western,  from  Mendocino  to  Vancouver.  The  Alaska  coast 
is  omitted  from  consideration  owing  to  its  present  lack  of  commercial 
importance.' 

The  types  of  armoured  vessels  shouhl,  therefore,  be  limited  to 
coast-defence  vessels ;  and  owing  to  the  limitation  of  total  requisite 
strength  brought  about  by  the  normal  peaceful  condition  of  the 
country,  this  power,  in  the  interests  of  economy,  should  be  divided 
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principally  amongst  light  harbour-defence  vessels  able  to  supi>ort  Arm^fOHd 
heavy  guns  and  armour  on  account  of  the  services  required  in  beating  JouVmL 
off  armed  cruisers,  and  possessing  a  fair  modicum  of  sea-going  i)ower. 
These  qualities  are  best  combined  in  the  monitor  type  of  vessels. 
For  the  armament  of  these  monitors  two  long  ten-inch  steel  breech- 
loading  rifles  are  proposed,  that  is,  guns  capable  of  piercing  a  four- 
teen-inch  wrought-iron  plate  at  500  yards.  A  comparison  of  weight 
with  the  present  armament  of  fifteen-inch  guns  shows  a  decrease  of 
two  tons.  The  armoured  vessels  are  modifications  and  imj)rovement.s 
of  the  present  pure  monitor  type.  For  the  first  or  heaviest  chiss,  he 
proposes  the  *  Belleisle  '  type  of  British  coast-defence  vessels  (reduced 
*  Dreadnought '),  pure  and  simple,  with  a  maximum  displacement  of 
4,000  tons,  double  turrets  an<l  12-inch  steel  breecli-loading  rifles. 
For  the  second  class,  he  takes  the  *  Passaic  '  type  of  single  turretted 
monitors  as  a  bsise,  cuts  down  the  small  freeboard,  now  given,  to 
nothing,  bringing  the  annoured  deck  flush  with  the  water-line. 
Upon  this  he  erects  an  imarmoured  superstructure  six  feet  in  height 
all  around,  mising  the.  turret  that  height  to  gain  an  increased  com- 
mand, whilst  by  transferring  the  quarters  from  below  to  the  super-* 
structure  he  gains  spice  for  coal  and  increased  Ix^iler  and  iMigine 
space.  The  manner  of  mounting  the  turret  is  altered  to  the  French 
style ;  the  hull  is  built  of  iron,  the  armour  is  compoimd  steel  and 
iron,  and  the  battery  is  changed  to  10-inch  ])reech-loading  rifles  with 
a  penetrating  jwwer  of  14  inches  of  wrought  iron  at  800  yanls. 
These  alterations  are  made  without  carrying  the  displacement  above 
2,000  tons  or  increasing  the  draught  beyond  18  feet.  The  armoured 
fleet  consists  of  24  vessels  with  an  aggregate  displacement  of  about 
one-third  more  than  is  now  represented  by  our  monitors.  His  second- 
class  monitor  resembles  closely  the  '  Guinea '  class  of  Dutch  coast- 
defence  vessels,  which  have  given  perfect  satisfaction  during  th<*  ten 
years  that  they  have  been  in  service.  The  table  on  next  page  shows 
the  proi)osed  peace  strength  and  its  distribution. 

*None  of  the  old  ironclads,'  says  the  essay,  'can  be  economical ly 
rebuilt  to  meet  the  requirements  demanded,  but  while  tlu^se  vessels 
still  retain  a  semblance  of  strength  a  wise  system  of  construction 
will  enable  the  substitution  to  be  made  quietly,  certainly,  and 
without  any  appreciable  increase  in  the  yearly  amount  appropriated 
for  constructional  purjioses.' 

Fifty  vessels  is  the  cadre  proposed  for  the  unarmoured  vessels 
of  the  Navy  List,  and  to  provide  a  margin  for  non-t^ff'ectives  it  is  pro- 
posed to  have  at  least  sixty  vessels  olT  the  stocks  in  order  to  realise 
this  force  of  fifty  vessels  available  within  six  months.     His  1st  rate 
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unarmoured  vessel  is  of  the  *  Trenton '  class,  with  a  change  of  battery  -^"';y  ^^^ 
from  eleven  8-inch  rifles  to  sixteen  7-inch ;  the  position  of  the  spar  Joutnii, 
deck  is  altered  so  as  to  give  an  increased  power  of  fore-and-aft  fire, 
and  the  steering-wheel  and  bridge  are  mounted  forward  of  the  fore- 
mast. The  2nd  rate  is  of  the  *  Alaska '  class  with  a  lengthened  fore- 
castle, a  broadside  battery  of  G^-inch  rifles  and  two  8-inch  pivots 
and  an  improved  arrangement  at  the  break  of  the  pooj),  by  which, 
without  interfering  in  the  least  with  the  cabin,  a  eleju*  st^m  and 
quarter  fire  is  attained  from  two  G^-inch  guns.  The  3rd  rate  is  of 
the  *  Swatara '  class,  and  the  4th  rate  of  the  '  Yantic,'  the  battery 
arrangements  being  somewhat  similar  to  that  of  the  2nd  rate.  He 
recommends  an  iron  hull  sheathed  for  1st  rates,  a  steel  hull  for  2nd 
rates,  and  composite  for  the  3rd  and  4th.  He  presents  this  tabu- 
lated statement  of  the  fleet,  showing  a  total  of  sixty  unarmoured 
vessels  with  an  aggregate  displacement  of  but  a  little  over  700  tons 
more  than  is  now  represented  by  our  ships  afloat : 
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GERMAN   AUTHORITIES. 

Admiral  vo'a  Littrrn/:  and  Captain  von  Brommy. 

Admiral     We  have  already  stated  that   the  two  Italian  turret  ships   are  to 

^''^^Jfcm!'  ^  armed  with   four    100-ton   guns.      But  we   have  by  no  means 

^jjjj*|*    reached  the  furthest  range  of  artillery  development.     In  the  gun 

foundry  at  Woolwich,  where  the  80-ton  gun  is  scarcely  completed, 

Maritu,  plans  are  under  discussion  for  a  gun  weighing  160  tons,  and  capable 
lS78"p!*862.  ^f  firing  a  projectile  weighing  1,500  kilos.,  or  in  English  weight 
approximately  about  one  ton  and  a  half.  The  '  Inflexible '  is  built  to 
receive  an  armament  of  1 60-ton  guns.  The  armour  which  was  insuffi- 
cient'to  resist  the  force  of  the  100-ton  guns  will  obviously  be  insuffi- 
cient to  keep  out  the  projectiles  of  the  160-ton  gun  at  a  still  longer 
range.  The  penetrating  power  of  each  1,500-kilo.  (l^ton)  projectile 
is  equal  to  90  metrical  tons  for  each  centimetre  in  the  circumference 
of  the  projectile.  If  then  armour  is  wanted  capable  of  resisting  such  a 
monster  jirojectile,  the  thickness  must  be  increased  to  one  metre,  or 
40  inches,  which  will  give  a  power  of  resistance  i>er  centimetre  of 
circumference  of  the  shot  equal  to  nearly  95  metrical  tons. 

The  dimensions  of  a  shi})  capable  of  carrying  four  160-ton  guns 
and  armour  one  metre,  or  40  inches,  in  thickness  must  be  as 
follows: — Displacement,  20,603  tons;  length,  126  m.,  or  416  feet; 
breadth,  25-50  m.,  or  84  feet ;  depth,  10-98  m.,  or  36  feet;  area  of 
the  immersed  midship  section,  226-614  D  m.,  or  25*20  feet ;  engines, 
16,000  l.H.P. ;  speed,  sixteen  knots;  coal  supply  at  full  speed  for 
1,600  miles,  at  twelve  knots  for  3,500  miles.  The  weights  will  be 
distributed  as  follows  : — Hull,  7,240  tons,  or  36  per  cent.;  armament, 
1,400  tons  (7  per  cent.);  machinery,  2,400  tons  (11  per  cent.) ;  coal 
supply,  1,920  tons  (9-3  per  cent.) ;  armour,  6,840  tons  (33  percent.); 
ground  tackle,  620  tons  (3  per  cent.). 

We  may  comjmre  with  these  data  the  corresponding  figures  for  the 
fourteen-knot  ship  *  Inflexible,'  namely,  hull,  4,100  tons;  armament, 
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700  tons ;  machinery  and  coal,  2,400  tons ;  armour,  3,600  tons ;  Admiral 
equipment,  500  tons;  total  11,300  tons.  The  cost  for  the  former  amdCap- 
ship  would  be  23,500,000  francs,  or  a  round  sum  of  9^  millions  of  SJ^«y. 
gulden— 940,000i. 

Are  we  to  contemplate  the  construction  of  ships  of  such  colossal 
proportions  ?  The  future  will  reveal  whether  we  shall  continue  to 
add  to  the  weight  of  iirmour,  or  whether  we  shall  resolve  on  a  new 
lM)licy.  The  numerous  t)Owerful  ironclads  at  present  in  existence  in 
the  fleet  will  still  most  certainly  be  cajmble  of  service.  And  if  they 
are  not  a  match  for  the  new  ironclads,  their  inferiority  will  not  be 
greater  than  that  of  the  wooden  ships  to  the  first  ironclads.  The 
question  must  however  be  considered  whether  we  are  to  throw  off 
armour  altogether  when  absolute  protection  becomes  impracticable. 
If  armour  is  abandoned,  we  have  at  least  some  reason  to  hope  that, 
when  the  sides  of  ships  offer  but  a  slight  resistance,  shell  from  heavy 
guns  will  i^ass  tlirougli  without  exploding,  while  it  is  certain  that 
the  projectiles  will  penetrate  the  heaviest  plates  and  explode.  When 
penetrated,  the  fnigments  of  tlie  ship's  side  will  be  driven  forward 
with  the  fragments  of  the  shrll,  and  increase  the  work  of  destruc- 
tion. 

The  question  is  fuither  complicated  by  the  introduction  of  a  new 
wea}K)n  into  naval  warfare,  which  is  likely  to  work  as  complete  a 
revolution  in  tactics  as  steam,  heavy  guns,  armour  and  the  ram  ;  we 
refer  to  the  torpedo.  We  have  now  no  longer  to  deal  with  the 
stationary  torpedo  alone,  which  bars  the  entrance  to  harbours,  which 
is  carried  by  the  current  until  it  conies  into  contact  with  the  enemy, 
or  is  firefl  by  an  electric  apparatus.  The  torpedo  has  become  an 
offensive  weajK)n.  Daring  self-sacrificing  men  are  no  longer  needed, 
as  in  the  War  of  the  Secession,  to  dash  the  torpedo  against  the  side  of 
the  enemy's  ship.  Properly  armed  and  adjusted,  it  can  be  fired  from 
a  distance  at  the  mark.  It  can  be  dischargc^d  from  the  sid(»  of  tht* 
ship,  and  thus  solves  the  problem  of  a  sulnnarine  gun.  I'nseen  by  the 
enemy  and  without  imperilling  the  ship  from  which  it  is  discharged, 
it  will  accomplish  its  \iork,  while  a  duel  between  rams  is  likely  to 
prove  equjilly  fatal  to  lK)th  combatants.  What  protection  does  armour 
afford  against  this  new  weapon  ?  And  for  that  armour  how  many 
qualities  have  been  sacrificed  ?  The  cost  alone  has  been  so  increased, 
that  for  every  two  ships  only  one  can  now  be  brought  into  lint*  of 
battle.  It  seems  reasonable  to  infer,  in  view  of  these  considerations, 
that  at  no  distant  dav  armour  will  be  removed  from  the  sides  of 
battle-ships. 

The  conditions  of  naval  warfare  are  so  conflicting  that  it  is  difficult 
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Adnd'^ai    to  determine  which  of  the  maritime  Powers  is  on  the  right  patli.    The 
and'coqp!^  special  qualities  of  each  type  are  obtained  to  the  detriment  and  ex- 
*Bl^,!!^y     elusion  of  other  qualities.     In  one  case  strength  is  sacrificed  to  speed 
and  handiness.     In  another,  speed  is  subordinated  to  armour  protec- 
tion and  armament. 

The  superiority  of  one  navy  to  another  is  an  ephemeral  and,  so  to 
speak,  momentary  advantage.  It  depends  on  the  jx)ints  of  view 
from  which  the  comparison  is  made.  The  guns  will  always  be 
superior  to  the  armour.  The  most  strongly  armoured  ships  are  not 
secure  from  destruction.  How  many  circumstances  will  operate  in 
deciding  the  issue  of  a  long  naval  war  ?  How  will  the  floating  for- 
tresses behave  in  tempestuous  weather  ?  And  what  shall  prevent  a 
ship,  having  a  superiority  of  speed,  from  choosing  a  distance  at  which 
it  will  be  beyond  the  reach  of  a  more  heavily  armoured,  but  helpless 
enemy  ? 

This  at  least  is  true,  that  the  risks  of  naval  warfare  are  becoming 
more  and  more  terrible,  and  that  the  expenditiure  on  individual  ships 
is  augmenting  by  leaps  and  bounds.  A  ship  could  formerly  be  built 
for  from  one  and  a  half  to  two  millions  of  gulden,  or  from  150,000/. 
to  200,000i.  The  cost  of  an  ironclad  has  advanced  from  350,000/. 
to  400,000/.  as  it  was  in  1869,  to  from  600,000/.  to  650,000/.  at  the 
present  day.  We  have  not  yet  reached  the  culminating  point  of  this 
expenditure,  and  yet  a  single  torpedo  can  sink  this  extravagant 
structure  beneath  the  waves. 

When  the  warriors  of  the  sixteenth  century  saw  that  their  armour 
was  useless  against  firearms,  they  laid  it  aside,  and  bared  their  bosoms 
to  the  foe.  So  in  the  navy  the  age  of  armour  is  drawing  to  a  close. 
It  will  be  more  politic,  both  for  attack  and  defence,  to  increase  the 
number  of  smaller  ships  of  a  light  and  handy  type  ;  and  yet  it  is  but 
natural  that  every  nation  should  hesitate  toassume  the  responsibility 
of  leading  the  wjiy  in  this  direction.  Certain  it  is,  this  increase 
which  has  lately  been  taking  place  in  the  dimensions  both  of  ships 
and  guns  must  be  drawing  near  its  term,  and  it  cannot  be  doubted 
that  the  time  is  not  far  distant  when  we  shall  take  a  new  departure 
in  our  shipbuilding  policy. 

.  .  ■  ■  . 

To  resist  the  new  monster  guns,  recourse  must  be  had  to  a  thick- 
ness of  armour  which  was  formerly  held  to  be  impracticable,  and  thus 
we  are  led  inevitably  to  a  displacement  of  more  than  10,000  tons. 
In  the  year  1873  the  English  600-poimder  was  the  heaviest  gun 
afloat,  and  the  naval  constructors  considered  a  plate  of  31  c/m.  or  17 
inches  was  sufficient.      In   1875  the  81 -ton  gun  issued  from  the 
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English  gim  fiictory.     In  1876  the  100-ton  gun  was  produced,  and 
now  a  200-ton  gun  is  under  consideration. 

As  the  guns  become  more  formidable,  so  the  armour  must  be  in- 
creased in  thickness.  From  1851  to  1868  an  increase  in  tlie  thick- 
ness of  armour  of  three  inches  was  required.  From  1868  to  1872  an 
increase  of  8  c/m.  or  2^  inches  was  demanded.  PVom  1872  to  1876 
an  additional  1 J  inches  was  required.  A  plate  of  35  c/m.  or  14  inches 
will  resist  a  shell  from  the  30-ton  gun,  but  iron  plates  32  inches  in 
thickness  are  required  to  resist  tlie  most  recent  guns.  The  new 
Knipp  gun  of  57  tons  penetmtes  at  a  distance  of  1,800  metres  plates 
of  24  inches  of  the  same  iron  from  wliich  the  excellent  plates  of  the 
English  ship  *  Inflexible '  are  manufactured. 


Aitmiral 

titn  Littruw 

and  Cup- 

tiiin  Vfm 

Brommy, 


The  English  look  with  great  satisfaction  on  their  latest  ship, 
which  in  truth,  in  dimensions,  figliting  power,  and  in  the  perfection 
of  its  details  is  unrivalled,  and  far  surpasses  both  the  Italian  breast- 
work monitors,  *  Duilio '  and  '  Dandolo.'  But  the  design  for  tlie  huge 
*  Inflexible '  exhibits  a  noticeable  innovation  in  the  limitation  of  the 
area  protected  with  armour. 

We  cannot  share  in  the  Siitisfaction  with  which  the  Englisli  regard 
their  latest  monster  ship. 

Mastless  armoured  ships  may  be  well  adapted  for  the  exigencies 
of  naval  battle,  and  for  coast  defence;  it  is  most  certain  that 
these  mechanical  houses — ships  we  can  no  longer  call  them — will 
have  much  difficulty  in  escaping  the  thrust  of  the  ram  of  an  agile 
enemy.  They  draw  too  much  water.  With  any  disturl)ance  of  the 
sea  every  opening  must  be  closed,  and  then  life  on  board  becomes 
intolerable.  In  short,  mastless  ironclads  can  only  be  regarded  as 
offensive  coast  watchers.  Beyond  this  sphere  of  action  they  fail  to 
fulfil  the  intentions  of  their  designers. 


Pro-Memoria  on  the  Ship-builduig  Policy  of  the  Oerman  Admiralty^ 
recently  distributed  to  the  North  Oernian  Parliament. 

The  contest  between  the  armour  which  protects  the  battle  ship        ^,^_ 
and  the  heavy  breech-loading  guns,  in    which    tlie  victory  seems     ^/e/wor/a. 
always  to  incline  more  and  more  on  the  side  of  the  gun,  has  led  to    ikiriiti, 

1 88 1 

much  discussion  as  to  whether  armour  affords  a  protection  to  ships 
of  sufficient  value  to  justify  its  retention,  when  we  consider  the 
grave  objections  which  Ciin  be  urged  against  armoured  ships,  not 
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the  least  important  of  which  are  the  enormous  cost,  both  in  the 
original  construction  and  in  the  maintenance  and  rejmirs.  It  may 
be  said,  by  those  who  object  to  the  jK)licy  of  building  armoured 
ships,  that  there  is  nothing  to  justify  the  retention  of  armour,  now 
that  it  is  no  longer  impenetrable  at  the  distances  within  which  ships 
must  approach  one  another,  in  order  to  bring  an  action  to  a  decisive 
issue.  The  advocates  of  this  view  ix)int  to  the  recent  innovations 
in  naval  warfare  in  confirmation  of  their  opinion.  They  argue  tliat 
the  invention  of  the  torpedo  has  placed  a  new  weajx)n  in  the  hands 
of  seamen.  The  power  of  the  gun  had  already  been  so  greatly 
developed,  that  the  most  thickly  armoured  ships  could  be  destroyed 
by  a  single  well-directed  shot.  The  tori>edo  has  rendered  it  t)ossible 
to  attack  the  powerful  colossus  of  the  seas,  with  small  vessels,  with 
every  prospect  of  success. 

The  inquiry  as  to  the  value  of  armoi^  protection  for  ships  of  war 
will  be  materially  elucidated,  the  object  with  which  armour  was 
introduced  will  be  brought  clearly  into  view,  and  the  measure  of 
success  which  has  attended  the  efforts  of  the  naval  constructors  to 
give  protection  by  means  of  armour,  will  be  best  ascertained  by 
making  a  brief  retrospective  survey  of  the  circumstances  in  which 
armoured  shipbuilding  first  originated,  and  by  following  up  the  his- 
torical development  of  armoured  construction. 

In  the  days  of  the  sailing,  wooden  built,  ships  of  war,  armed 
with  smooth-bore  guns,  their  projectiles  consisting  almost  exclusively 
of  the  cast-iron  shot  which,  until  within  the  last  thirty  years,  were 
chiefly  used  in  all  the  navies  of  the  world,  it  was  laid  down  as  a 
fixed  rule  of  tactics,  that  8hii)s  could  not  go  into  action  on  fairly 
equal  terms,  unless  they  were  of  approximately  the  same  displace- 
ment, and  were  armed  with  the  same  number  of  guns.  A  vessel, 
with  the  armament  of  the  olden  days,  was  capable  of  enduring  a 
heavy  hammering  before  being  compelled  to  retire  from  the  engage- 
ment ;  and  the  eflfect  of  the  solid  shot  was  proportionately  small  on 
the  crews,  and  still  more  on  the  hulls  of  ships. 

The  seven-inch  guns,  and  in  most  cases  it  was  only  ships  of  the 
line  whicli  carried  guns  of  heavier  ciiHbre  on  their  lower  deck  bat- 
teries, made  so  small  an  aperture,  that  when  the  ships  were  pene- 
trated below  the  water-line,  the  shot-holes  were  almost  closed  up  by 
the  elai^ticity  of  the  wood,  and  only  a  limited  amount  of  leakage 
ensued.  In  the  interior  of  the  ship  tliere  was  nothing  destructible, 
except  the  rudder-liead,  \\\)0\\  wliich  tlie  fighting  eai>abilities  mate- 
rially depended.  Out  of  these  circumstances  arose  the  necessity  of 
carrying  a  large  numl>er  of  guns  in  every  shij),  in  order  to  bring  an 
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engagement  to  a  decisive  issue;  and  hence  it  was  that  the  ships  of  Pn>- 
the  line  could  alone  be  reckoned  as  elFective  instruments  of  war. 
Already,  however,  in  the  l>eginning  of  tlie  year  1850,  a  considerable 
change  had  taken  place  in  this  state  of  things  through  the  more  and 
more  effective  use  of  shell  from  smooth-bore  guns.  Tlie  sliells 
caused  a  hitherto  unheanl-of  liavoc  among  the  crews ;  and,  if  they 
jienetrated  the  water-line,  they  caused  dangerous  leaks.  The 
necessity  for  some  means  of  protecting  sliips  became  still  more 
lu-geut,  now  that  the  introduction  of  steam  for  the  propulsion  of 
shij)s  had  so  much  increased  the  complication  of  internal  structure, 
and,  as  a  necessary  consecpience,  the  vulnenibility.  A  ^Knverful  ship 
nught  be  disabled,  if  the  machinery  was  struck  by  a  single  shot. 
Even  when  the  machinerv  was  lowered  below^  the  water  line,  and 
tolerably  secured  agjiinst  a  direct  blow,  it  was  still  exiK)sed  to 
dangers  not  less  serious  from  the  explosion  of  shells,  whicli  had 
penetrated  into  the  interior  of  the  ship. 

With  the  improvements  which  were  being  intrtniuced  it  was 
obvious  that  the  ships  were  becoming  incapiible  of  n)uch  resistance 
to  the  ever-increasing  iK)wer  of  the  gun. 

The  fatal  effects  of  shell  fire  were  shown  in  tlie  eng;igements  Criinonn 
fought  during  the  Crimean  war,  and  more  jKirticularly  in  the 
destruction  of  the  Turkish  fleet  at  Sinope,  and  at  tlu»  bombardment 
of  the  forts  of  Sel>astoi)ol  by  the  combined  English  and  French 
fleets.  The  Kussian  shells  in  both  engagements  inflicted  most 
serious  injury  on  the  ships ;  and  the  necessity  for  some  more 
effectual  protection  agsiinst  the  destructive  effects  of  projectiles  of  a 
character  so  formidable  was  proved  by  incontrovertible  evidence. 
With  a  view  to  give  to  shii>s  the  protection,  which  was  so  urgently 
needed,  a  few  armoured  Uitteries  were  constructed. 

For  the  puqwse  of  attiicking  the  Kussian  coast  (lefenet»8,  vessels 
were  required  capable  of  resisting  a  shell  from  the  Russian  guns, 
and  able  to  bear  the  brunt  of  a  prolonged  engagement  at  close 
quarters.  The  war  was  being  actively  prosecuted  ;  and,  as  the  short 
8i)ace  of  time  available  did  not  suffice  for  tht>  construction  of  large 
ships,  it  was  necessary  to  be  content  with  small  vessels,  whicli  could 
be  built  quickly. 

The  armoured  batteries  were  used  in  tlie  Ix^mlKudment  of 
Kinbum.  The  success  oftlio  experiment  was  beyond  expectation. 
Not  only  did  the  shells  explode  harmlessly  on  the  iron  sides,  but 
even  the  solid  shot  broke  up,  or  bounded  oti'th<»  armour  without 
inflicting  any  damage.  The  latter  was  a  result  which  might  have 
been  quietly  looked  for,  and  anticipited  with   satisfaction  :  but   it 
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was  not  the  primary  object  for  which  armour  had  been  introduced. 
The  main  purpose  was  to  protect  the  ships  from  annihilation  by 
shell  fire. 

After  the  conclusion  of  the  Crimean  war,  the  new  system  of  ship 
construction  was  rapidly  developed  both  in  France  and  England ; 
and,  while  armour  was  being  used  to  protect  ships,  naval  architects 
had  to  include  in  their  calculations  a  new  and  most  important  factor, 
in  consequence  of  the  general  introduction  of  rifled  guns  for  the 
armament  of  ships. 

The  ships  constructed  on  the  old  system  had  been  proved  to  be 
incapable  of  resisting  the  destructive  effect  of  the  shells  from  smooth- 
bore guns,  and  the  introduction  of  rifled  guns  made  another  complete 
revolution  in  naval  architecture  inevitable.  The  extraordinary  in- 
crease in  the  powers  of  the  gun  pointed  to  the  necessity  of  dimin- 
ishing the  target  offered  by  these  ships  of  the  line,  and  which  it  Wiis 
impossible  to  miss  even  from  a  considerable  distance.  It  was  scarcely 
conceivable  that  a  colossus  mounting  120  guns  could  be  completely 
protected  with  armour.  Some  means  of  protection  was  to  be  sought 
for  as  against  the  shells  from  rifled  guns.  More  than  this  it  was 
deemed  vain  to  attempt.  The  effect  of  the  shells  was  increased  in 
an  extraordinary  degree,  in  comparison  with  any  results  attained  in 
the  case  of  smooth-bore  guns,  by  the  introduction  of  elongated 
projectiles.  The  bursting  charges  were  doubled  and  even  trebled. 
It  became  practicable  to  fit  the  shells  with  fuzes  which  would  secure 
the  bursting  of  the  projectiles  in  the  armour  belt,  where  a  dangerous 
leak  would  be  oi>ened,  and  the  destruction  of  the  interior  of  the  hull 
must  ensue,  while  the  splinters  would  cause  a  vast  amount  of  injury 
to  the  crew,  the  machinery,  the  steering  gear,  and  other  parts  of  the 
ship,  on  which  the  fighting  power  essentially  det)ends.  Taking  into 
consideration  the  conditions  with  which  the  naval  constructor  had  to 
deal  at  the  time,  the  first  armoured  battle-ship,  the  French  iron- 
clad *  Gloire,'  which  was  completed  with  three-inch  plates,  was  con- 
sidered suflBciently  protected  to  resist  the  most  powerful  guns  which 
were  at  that  time  mounted  on  board  ship.  The  'Gloire'  was 
launched  at  the  end  of  1859,  and  at  the  same  time  several  ships  of 
similar  t\'j>e  were  laid  down. 

Even  in  England,  where  a  strong  prejudice  existed  against  the 
construction  of  ironclads,  it  was  impossible  to  resist  the  conviction 
that  the  ships  of  the  French  Navy  ix>ssessed  an  offensive  and  defensive 
power  far  exceeding  that  of  any  ships  in  the  English  Navy.  The 
Admiralty  accordingly  determined,  even  liefore  the  *  Gloire  '  had  been 
launched)  to  lay  down  two  jwwerful  armoured  ship,  the  *  Warrior  * 
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and  the  'Black  Prince,'  which  were  to  be  cjinplehnl  in  18(>0-1.  i*n»- 
They  had  stronger  plating  than  the  French  ships,  suffiL'iently  thick 
indeed  to  resist  the  shells  of  the  heaviest  gans  then  in  existence. 
The  constmction  of  these  vessels  wa«<  the  death-knoll  of  the  ships  of 
the  older  tyjies,  and  all  the  naval  Powers  of  Eun»pe  followed  more  or 
less  qiuekly  the  example  of  France  and  England. 

While  a  brisk  controversy  was  still  carried  on  as  to  the  valrn*  of  Ai«orio«ii 
armoured  ships,  and  the  necessity  for  intrcxhicing  them  into  the 
navy,  two  incidents  occurred  which  afforded  conspicuous  cvidi'uco  of 
the  superiority  of  armoured  ships — we  refer  to  the  engagement  in 
Hampton  Roads  between  the  '  Merrimae,'  an  armoured  vessel  tittinl 
out  by  the  Southern  States,  and  an  unarmoured  squadron,  and  to 
the  battle  of  March  8  and  9,  1862,  between  the  *  Merrimae '  and  tlu» 
•Monitor,'  the  fii^st  ironclad  introduced  into  the  Heets  o{  the 
Northerners. 

The  *  Merrimae '  was  originally  a  wooden  frigate,  which  was  sunk 
at  the  commencement  of  the  civil  war  bv  the  I'nionists  in  tios|H>rt, 
Norfolk.  The  vessel  had  been  scuttled  to  prevent  her  fn>m  falling 
into  the  hands  of  the  Southerners.  She  was  aftt^rwanls  raisinl  and 
converted  into  an  inmclad.  The  sides  of  tlu»  shij)  were  armed  with 
4-inch  plates,  and  over  the  deck  an  iron  roof  was  constructed  of 
approxiinivtcly  the  same  thickness,  which  afforded  cover  to  the  guns. 
The  armament  consisted  of  ten  guns,  8-  and  i)-inch  Dahlgrens,  ami 
two  ri6ed  T^-inch  guns.  The  guns  were  mounted  at  ])t»rts  cut  in 
the  sloping  roof,  with  which  the  deck  was  protected.  Tlie  squadron 
in  Hampton  Rojuls  consisted  of  four  woulen  frigates  of  the  oldest 
type — the  *  Congress,' *  St.  Tjjiwrence,'  'Minnesota,'  and  *  Koanoke.' 
ITie  two  latter  were  screw  ships.  In  addition  to  thest*  vessels  tlie 
Northerners  lisid  a  sailing  corvette,  the  '  Cumberland.'  These  vessels 
were  intended  to  blockade  Norfolk,  and  to  watch  and  detain  the 
*  Merrimae,'  the  construction  of  which  was  not  yet  conipleted.  On 
March  8,  1862,  the  latter  steamed  out  from  Norfolk,  accompanied  by 
two  gun-boats,  to  attiick  the  l^nionist  ships.  She  first  attacked  the 
•Cumberland'  and  *  Congress,' which  were  anchored  nearest  to  tin* 
]K)int  from  which  the  attiick  was  made.  She  fired  a  broadside  intt) 
the  former  vessel,  which  caused  great  loss  anumg  tlie  crew,  and  c»om- 
pelled  them  to  run  their  ship  aground.  She  then  attacked  the  frigate 
'Congress,'  anned  with  fifty  8-  and  10-inch  guns.  This  v«»ssi.'l,  in 
order  to  escape  the  fate  of  the  *  Cumberland,'  slipped  her  anchor,  but 
was  compelled  to  surrender  after  an  engagement  h»sting  about  an 
hour,  in  which  she  had  been  reduced  to  a  com])lete  wreck,  and  half 
her  crew  had  been  either  killed  or  wt)undiHl.     The  '  Merrimae  "  had 
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Pro-  escaped  almost  uninjured,  the  projectiles  of  the  enemy  having  pro- 
duced no  efiPect  whatever  against  her  armour.  The  '  Minnesota '  and 
'  Roanoke '  ran  ashore  in  order  to  save  themselves,  and  could  only 
take   part  in  the  action  from   a   distance.     Towards   evening  the 

*  Merrimac '  steamed  back  to  Norfolk.  Next  morning  she  again 
appeared  to  complete  the  work  of  destruction,  but  in  the  meanwhile 
the  situation  was  clianged.  In  the  night  the  armoured  battery  of 
the  Northerners,  the  '  Monitor,'  had  arrived.  She  was,  in  truth,  a 
mere  pigmy  when  opposed  to  the  *  Merrimac'  She  was  armed  with 
only  two  11 -inch  guns,  but  she  was  protected  with  5-inch  armour. 
The  two  adversaries  measured  their  strength  in  a  determined  en- 
counter, and,  after  an  engagement  lasting  more  than  an  hour,  the 

*  Merrimac  '  retired  seriously  damaged.  The  sensation  produced  by 
this  battle,  and  the  influence  it  exercised  on  the  construction  of  ships 
of  war  was  enormous.  A  poorly  armed  wooden  frigate  had  with  im- 
punity attacked  a  vessel,  which  had  a  tenfold  superiority  in  armament, 
and  destroyed  her  in  a  short  time  without  suffering  any  loss.  The 
same  vessel  was  in  turn  defeated  by  a  vessel  carrying  two  more 
powerful  guns  protected  by  thicker  armour  than  her  own.  It  was 
clearly  established  by  these  events  that  armour  and  an  armament  of 
heavy  guns,  with  projectiles  of  greater  penetrating  power,  were 
necessary  for  battle  ships. 

All  the  naval  Powers  set  to  work  energetically  to  convert  their 
ships  into  ironclads ;  and  a  struggle  was  commenced  between  guns 
and  armour,  in  which  all  the  resources  of  technical  science  were  en- 
listed, and  both  the  art  of  shipbuilding  and  the  construction  of  guns 
were  brought  to  an  unprecedented  degree  of  perfection.  It  soon  be- 
came evident  that  it  was  impracticable  to  give  to  ships  an  absolute 
protection  by  means  of  armour.  If  the  thickness  of  armour  was 
increased,  guns  of  a  heavier  calibre  and  armour-piercing  projectiles 
of  a  more  formidable  character  were  produced.  The  superiority  of 
the  gun  becomes,  however,  much  less  marked  under  the  practical 
conditions  of  a  naval  engagement.  It  is  possible,  as  it  has  been 
shown,  to  penetrate  the  heaviest  armour,  but  in  experimental  firing 
the  targets  are  fixed  at  short  distances,  and  receive  perpendicular 
blows  from  guns,  which  can  be  laid  with  the  utmost  accuracy.  These 
are  conditions  which  can  rarely  obtain  in  an  actual  engagement. 
Moreover,  in  order  to  penetrate  armour,  solid  shot  will  be  required, 
or  shells  with  such  thick  walls  that  only  a  small  bursting  charge  can 
be  introduced.  Such  being  the  case,  even  if  the  armour  belt  be 
penetrated,  a  comparatively  small  amount  of  damage  will  be  in- 
flicted. 
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Considerable  light  is  thrown  upon  the  discussion  as  to  the  vahie  Pro- 
of armour,  as  against  the  modern  artillery,  by  a  careful  examination 
of  the  incidents  of  the  battle  of  Lissa,  the  only  battle  in  which  any  Lissa. 
considerable  number  of  ironclads  have  been  opposed  to  one  another, 
and  in  which  at  the  same  time  wooden  ships  have  been  eng-aged  with 
ironclads.  The  lessons  to  be  learnt  are  the  more  valuable,  inasmuch 
ji8  the  relative  power  of  the  gun  as  against  the  plate  was  uearly  the 
same  as  at  the  present  day.  A  certain  proportion  of  the  guns  used 
in  the  action  were  undoubtedly  capable  of  penetrating  the  armour, 
which  was  exposed  to  their  fire,  while  others  had  not  a  sufficient 
}>ower  to  i)enetrate  the  armour. 

The  Italians  had  twelve  ironclads,  one  of  which  should  not  be  in- 
cluded, having  been  disabled  in  a  previous  action  off  the  island  of 
Lissa.  To  meet  these  ships  the  Austrians  had  seven  ironclads.  The 
armour  of  the  ships  in  both  fleets  was  neiirly  equal,  although  the 
Italians  were  rather  more  fully  protected.  While,  however,  the 
Austrians  had  no  guns  which  could  be  relied  upon  to  penetrate  the 
ships  of  the  enemy,  the  Italians  had  a  considerable  number  of  armour- 
piercing  guns  distributed  through  their  fleet.  The  wooden  ships  on 
both  sides  were  about  equal  in  strength,  but  it  is  to  be  observed  that 
the  Italian  wooden  ships  took  no  part  in  the  action,  while  the 
Austrian  ships  went  boldly  into  the  engagement  under  the  protec- 
tion of  their  ironclads. 

The  result  of  the  action  is  well  known.  After  the  loss  of  the 
armoured  frigiite  '  K^  d'ltalia,'  which  was  sunk,  and  after  the  loss  of 
the  ironclad  'Palestro,'  which  was  set  on  fire  and  blown  up,  the 
Italians  withdrew.  In  investigating  the  circumstances  which  led  to 
this  result,  it  is  necessary  to  consider,  in  the  first  place,  the  effect 
produced  by  the  guns,  lx>th  on  the  ironclads  and  on  the  wooden 
shi])s. 

The  Italian  fleet  sustained  a  total  loss  of  780  men  killed  and 
wounded.  Of  these,  some  400  men  were  lost  from  the  foundering 
of  the  *  Ke  d'ltalia,'  and  230  from  the  blowing  up  of  the  '  Palestro.' 
Setting  aside  these  230  men,  the  loss  caused  by  the  fire  of  heavy 
guns  Jind  small  arms  was  110.  This  was  a  very  small  number, 
when  it  is  considered  that,  without  including  the  wooden  ships  which 
took  part  in  the  action,  the  complements  of  the  ironclads  alone 
were  no  less  than  5,000  men.  The  limited  loss  sustained  is  the 
more  remarkable,  because  during  the  two  hours  through  which 
the  action  was  protracted  the  ships  were  firing  at  each  other  at  close 
quarters. 

It  is  not  alone  in  the  effectual  protection  which  the  armour  afforded. 
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P,f^  that  an  explanation  of  the  result  of  this  battle  is  to  be  sought.  It 
Memoria.  may  be  objected  that  the  '  Palestro  '  was  set  on  fire  by  the  projectiles 
of  the  enemy,  and  in  this  case  the  armour  afforded  no  protection. 
In  answer  to  this,  it  may  be  stated  that  the  conflagiation  was  caused 
by  the  shells  which  penetrated  into,  and  burst  in  the  unarmoured 
l)art  of  the  ship,  and  that  owing  to  the  limited  experience  which 
had  been  accumulated  at  that  date  in  the  construction  of  ironclads, 
no  eflFort  had  been  made  to  protect  against  the  effects  of  fire  those 
unarmoured  parts  of  the  ships  which  were  not  considered  vital 
places. 

The  ships  themselves,  as  might  have  been  expected  from  the  calibre 
of  the  Austrian  guns,  had  sustained  little  injury  from  the  projectiles, 
and  they, were  quit^  able  to  continue  the  action. 

On  the  other  side  it  was  to  be  expected  that  the  Austrian  ships, 
being  only  jmrtially  armed  with  armour-piercing  guns,  would  suffer 
considerably  in  their  hulls,  and  that  there  would  be  a  great  loss  of 
men.  Such  was  not  the  case.  The  total  loss  of  the  Austrian  fleet, 
manned  by  a  force  of  7,000  men,  was  33  killed  and  124  wounded, 
and  of  these  22  were  killed  and  82  wounded,  two-thirds  of  the  total 
loss,  on  board  the  unarmoured  ship  of  the  line  '  Kaiser.'  The  losses 
of  the  Austrian  ironclads  were  exceedingly  small.  The  armament 
of  the  enemy,  as  it  has  already  been  observed,  included  only  a 
limited  number  of  guns  of  suflBcient  power  to  penetrate  the  armour 
at  short  ranges.  But  few  shots  had  penetrated  the  armour,  and 
none  had  passed  through  both  the  armour  and  the  backing.  It  is 
not  a  little  remarkable  that  armour,  which  within  a  short  range 
would  have  been  easily  penetrated  in  merely  experimental  firing, 
afforded  in  action  an  effective  defence  against  shot  of  the  same 
calibre.  Nearly  all  the  i)rojectile8  struck  the  sides  of  the  ships  at  an 
angle,  and  consequently  lost  a  very  considerable  proportion  of  their 
penetrating  power. 

It  is  important  to  study  the  disaster  which  befell  the  unarmoured 
line-of- battle  ship  *  Kaiser,'  a  representative  of  a  type  of  battle  ship 
regarded  a  few  years  before  as  a  faultless  model.  This  vessel  was  a 
large  and  handy  ship  with  a  powerful  engine  and  a  good  armament, 
having  two  guns  reckoned  at  that  date  as  of  heavy  calibre.  Imme- 
diately after  the  commencement  of  the  action,  she  was  attacked  by  a 
number  of  Italian  ironclads.  She  lost  through  their  fire  a  large  pro- 
portion of  her  crew,  and,  as  the  means  of  self-preservation,  was  com- 
pelled to  ram  one  of  the  enemy's  ships,  losing  her  bowsprit  and  fore- 
mast, and  being  compelled  to  withdraw  with  such  serious  injuries 
that  she  was  completely  disiibled.     The  loss  in  men,  if  calculated  a« 
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a  percentage  of  the  total  strength,  was  nearly  12  per  cent.,  while  in  Pro- 
the  remaining  ships  of  the  fleet  the  loss  was  not  quite  one  per  cent. 
The  fiawjt  that  the  other  ships  of  the  Austrian  fleet  sustained  but 
a  trifling  loss,  is  to  be  explained  from  the  circumstance  that,  owing 
to  their  smaller  size,  they  were  more  difficult  to  hit,  and  the  more  so, 
because  the  Italian  ships,  regarding  them  as  enemies,  which  could 
not  produce  any  decisive  effect  on  the  issue  of  the  battle,  concen- 
trated their  attack  on  the  ironclads,  and  the  *  Kaiser ; '  which  latter, 
both  from  her  size  and  as  the  flagship  of  the  second  in  command, 
drew  upon  herself  the  main  attack  of  the  enemy. 

Another  episode  in  the  battle  of  Lissa  supplies  some  further  in- 
dications as  to  the  offensive  and  defensive  power  of  ironclads.  The- 
Austrian  armoured  frigate  *  Ferdinand  Max '  succeeded  in  ramming 
the  *  R^  d'ltalia'  on  her  broadside,  and  nearly  at  right  angles.  The 
latter  ship  was  unskilfully  handled,  and  was  scarcely  moving  when 
the  blow  was  struck.  The  result  was  terrible.  In  a  few  moments 
the  wounded  ship  disappeared  beneath  the  waves,  while  the  '  Ferdi- 
nand Max '  sustained  only  a  trifling  injury  in  the  stem.  Twice 
before  the  Italian  ship  had  made  an  attempt  to  ram.  On  each  oc- 
casion she  had  struck  the  enemy  at  an  acute  angle,  and  the  two  ships 
had  collided  without  serious  injury  on  either  side. 

The  battle  of  Lissa  gave  a  further  proof  of  the  value  of  annour 
protection,  and  supplied  a  strong  impetus  to  the  construction  of  iron- 
clads at  a  comparatively  early  stage.  It  also  showed  the  necessity  of 
the  system  of  internal  construction  already  extensively  adopted,  in 
which  the  interior  of  the  hull  was  sulxiivided  into  numerous  com- 
partments separated  from  one  another  by  watertight  bulkheads. 
Such  a  subdivision  is  a  most  effective  method  of  avoiding  a  cata- 
strophe like  that  which  befell  the  '  Re  d'ltalia.'  In  modem  ships  of 
war  it  has  been  largely  developed. 

The   constantly  increasing   i)ower  of  heavy  guns   has   led  to  a  r,ener«l 
proiX)rtionate  increase  in  the  thickness  of  armour ;  and,  as  further  ^".^^./afi 
demands  for  protection  have  lieen  made  from  the  constructor,  in  the  '^«^»'t»'uc- 
endeavour  to  comply  with  them  the  art  of  shipbuilding  has  under- 
gone a  complete  transformation.     It  may  indeed  be  affirmed  that  it 
is  only  under  water   that  the  old  forms   are   retained  in  ships  of 
modem    construction.      Above    the  water   everything   is   changed. 
Again,  as  it  has  already  been  shown,  the  struggle  between  guns  and 
armour  has   not  only  led  to  imi)rovements  in  the  construction  of 
guns,  and  in  the  manufacture  of  annour  with  greiiter  ix)wers  of  n*- 
sistance,  it  has  also  raised  the  construction  of  ships  and  machinery 
to  such  a  degree  of  jwrfection,  that  the  development  of  naval  archi- 
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lecture  to  meet  the  requirements  of  modem  naval  warfare  may  be 
considered  among  the  most  remarkable  achievements  of  construc- 
tive science  in  the  present  century. 

The  powerful  engines,  with  the  necessary  coal  supply,  tlie  division 
of  the  ship  into  numerous  watertight  compartments  as  a  protection 
against  the  effects  of  the  torpedo  and  the  ram,  the  heavy  guns  and 
the  thick  armour,  led  to  such  a  vast  increase  in  the  dimensions  of 
the  ships  that  it  soon  became  necessary  to  abandon  the  attempt  to 
give  complete  protection,  or  to  accept  ships  of  enormous  dimensions 
and  corresponding  cost,  for  the  sake  of  securing  protection  by  armour, 
with  a  capability  of  resistance  proportionate  to  the  penetrating 
jKJwer  of  the  gims.  It  being  necessary  to  recognise  some  limitation 
of  size,  the  area  of  protected  side  was  gradually  diminished,  and  it 
was  only  attempted  to  protect  effectually  the  buoyancy,  which  was 
done  by  a  belt  at  the  water-line,  the  magazines,  the  engines,  the 
steering  gear,  the  guns,  in  short,  all  those  parts  which  were  essential 
to  the  fighting  iK)wer  of  the  ship.  In  all  other  places  the  shijis 
were  left  unprotected,  and  it  became  the  main  object  to  mitigate  the 
effects  of  the  explosion  of  a  shell  by  avoiding  the  use  of  combustible 
materials  in  the  construction,  and  by  protecting  the  stores  against 
the  effects  of  fire.  It  is  not  necessary  to  consider  in  detail  the 
development  of  armour  protection.  The  main  scope  of  the  present 
paper  is  to  examine  critically  the  value  of  armour,  and  to  justify  the 
policy  of  building  armoured  ships.  It  is  suflScient  to  observe  that 
the  necessity  of  armour  has  been  accepted  by  the  principal  maritime 
Powers,  and  that  we  find  in  the  newest  ships  the  vital  parts  protected 
by  annour  of  the  thickness  of  24  inches. 

Hanng  reviewed  the  past  history  of  ironclad  construction,  it  is  not 
difficult  to  determine  with  accuracy  the  question  as  to  whether  or  not 
they  have  fulfilled  the  main  object  for  which  they  were  originally 
devised.  Ironclads  were  built,  because  unarmoured  ships  were  in- 
capable of  resisting  the  fire  of  the  improved  artillery. 

Some  means  of  protection  had  become  necessary,  and  armour  had 
been  effective  for  this  pur})ose  on  every  occasion  where  it  had  been 
subjected  to  a  fair  trial.  The  few  isolated  cases  in  which,  in  spite 
of  the  armour,  the  enemy's  guns  had  gained  a  victory  over  the  ship, 
— the  destruction  of  the  '  Palestro '  being  a  notable  instance, — are 
not  to  be  accepted  as  an  argument  against  the  ironclads.  When 
ironclads  were  introduced  it  had  never  been  assumed  that  no  injury 
would  be  sustained.  The  real  aim,  as  it  has  already  been  shown,  was 
80  to  increase  their  power  of  resisting  artillery  as  to  prevent  ships 
from  being  destroyed  in  a  few  moments  under  fire.     By  the  intro- 
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fiuction  of  armour,  ships  of  war  are  able  to  expose  themselves  to  J'^^. 
the  incalculable  chances  of  battle.  Those  chances  may  possibly  go 
against  the  ironclad ;  for  it  has  always  happened,  and  always  will 
happen,  that,  by  a  coincidence  of  unfavourable  circumstances,  the 
8t.ronger  may  occasionally  be  defeated  by  an  adversary  of  inferior 
power. 

Another  and  still  more  serious  question  remains  for  solution.  Is 
it  wise  to  continue  to  protect  ships  by  means  of  armour  when  we 
take  into  view  the  enormous  development  which  has  been  witnessed 
in  the  power  of  the  gun,  and  when  we  consider  that  the  moans  of 
destruction  by  the  ram  and  by  the  torpedo  have  been  increased  in  a 
degree  never  contemplated  when  armoiur  was  originally  introduced  ? 
It  may  be  asked  whether  it  is  not  better,  under  all  the  circumstances, 
to  cease  to  construct  ironclads,  the  number  of  which,  in  consequence 
of  their  enormous  cost,  must  always  be  limited,  and  to  substitute  a 
greater  number  of  light  unarmoured  ships,  which,  witli  their  arma- 
ment of  heavy  guns,  with  the  ram,  and  with  an  equipment  of  toi-pe- 
does,  would  |)ossess  a  means  of  destroying  the  ironclads.  In  onler 
to  answer  these  inquiries,  it  is  necessary  to  comjMire  the  relative 
efficiency  of  all  these  weapons,  to  examine  their  effect  on  wood- 
built  and  on  iron-built  ships,  and  to  determine  the  power  of  resis- 
tance of  both  these  classes  of  vessels. 

The  principal  naval  weapon  is  still  the  gun.    Rams  and  torpedoes  Relative 
must  be  regarded  as  nothing  more  than  auxiliaries,  which  indeed  the'gun, 
give  a  most  valuable  support  to  the  gun,  and  under  special  circum-  ^^^.1'"* 
stances  are  equally  destructive  and  produce  even  more  decisive  re-  torped«». 
suits.     They  are  not,  however,  to  be  regarded  as  a  substitute  for 
guns,  and  can  only  be  used  with  effect  in  action  under  special  cir- 
cumstances.    In  an  engagement  between  ships  and  forts  they  are  of 
necessity  quite  useless,  and  in  an  engagement   between  ships  the 
opportunities  for  using  them  will  be  so  few  and  far  between,  that  we 
are  obliged  to  regard   the   guns  as  of  primary  importance  in  the 
armament  of  the  ship.    Turning  to  the  ram,  it  is  an  indi8i)utable  fact 
that  the  strongest   ships,  whether   armoured  or  unarmoured,  even 
those  fitted  with  the  most  approved  appliances  which  the  science  of 
construction  has  discovered,  and  subdivided  into  numerous  compart- 
ments, would  be  disabletl  if  rammed  by  an  enemy  on  the  broadside, 
at,  or  nearly  at,  right  angles.     In  such  a  case  the  effect  would  he 
the  same,  whether  the  blow  were  given  by  an  armoured  or  an  un- 
armoured ship,  since  the  latter  has  quite  sufficient  momentum  to 
crush  in  the  side  of  any  enemy.     The  necessity  for  watertight  com- 
|)artments  was  thoroughly  accepted,  before  the  destruction  of  the 
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Fro-       '  R^  d'ltalia '  at  Lissa,  as  a  means  of  preserving  buoyancy.     The  loss 
emona.    ^^  ^j^^^  gj^-p  ^^g^  however,  due  not  so  much  to  the  loss  of  buoyancy 

as  to  the  paralysis  of  the  motive  power  and  steering  gear  from  the 
influx  of  water.  The  decisive  effect  of  a  well-delivered  blow  with  a 
ram  is  indeed  indisputable.  On  the  other  hand  it  is  difficult,  by  the 
use  of  the  engine  and  the  rudder,  to  })enetrate  the  side  of  an  adver- 
sary with  an  oblique  blow,  and  the  probability  is  so  great  of  a  small 
error  of  judgment,  both  as  to  the  distance  and  the  speed,  that  very 
few  instances  are  on  record  of  a  successful  attempt  to  ram  an  unin- 
jured ship  in  action.  It  is  when  the  gun  and  the  torpedo  have  done 
their  work,  and  deprived  the  enemy  of  his  motive  power  or  the  use 
of  the  rudder,  that  the  rams  can  be  brought  into  play  for  the  pur- 
pose of  bringing  the  engagement  to  a  speedy  close.  It  has  already 
been  said  that  the  effect  of  a  blow  from  the  ram  is  the  same,  whether 
the  ship  be  armoured  or  unarmoured,  but  the  chance  of  giving  a 
blow  with  the  ram  is  by  no  means  equal  for  ships  of  both  classes. 
The  power  of  the  guns  of  the  present  day  is  so  terrible  that  the  un- 
armoured ship  would  in  all  probability  be  disabled  before  she  has 
closed  with  the  enemy.  If  the  first  attempt  at  ramming  fail,  as 
will  probably  be  the  case,  the  unarmoured  ship  will  be  ex^wsed  to 
the  full  effect  of  the  enemy's  guns,  and  will  infallibly  be  destroyed, 
while  the  ironclad  will  be  effectually  protected  in  those  vital  places, 
on  the  preservation  of  which  the  ability  to  continue  the  action 
essentially  depends. 

The  torpedo  is  as  ill  adapted  as  the  ram  to  be  substituted  for  the 
gun  as  the  chief  weajwn  for  a  ship  of  war.  For  coast  and  harbour 
defence,  for  the  purjK)se  of  forcing  a  way  through  a  blockading 
squadron,  or  for  harassing  and  annoying  ships  employed  in  keej)- 
ing  up  the  blockade,  and  even  for  making  an  attack  on  an  enemy's 
ship  in  the  vicinity  of  his  own  ports,  the  torpedo  is  eminently 
serviceable  and  indeed  indispensable.  On  the  other  hand,  its  value 
is  greatly  reduced  in  a  regular  action  between  war  ships,  and  in 
all  cases  it  is  not  to  be  compared  in  eflFective  power  with  the  gun. 
Moreover,  the  range  of  the  torpedo  is  limited ;  and,  when  directed 
against  ships  steaming  at  high  speeds,  accuracy  of  aim  is  imprac- 
ticable. Torpedoes  will  exercise  a  great  influence  on  naval  war- 
fare, and  on  the  tactical  movements  of  fleets.  The  torpedo  will 
make  it  necessary  to  use  extreme  caution  in  the  attempt  to  ram. 
Commanders  will  take  care  not  to  fight  an  action  at  close  quarters. 
But,  as  compared  with  the  gim,  the  torpedo  will  play  a  distinctly 
subordinate  part.  In  the  present  day,  as  in  the  past,  it  is  by  the 
gun  that  victories  will  be  gained  at  sea.     Ships  must  be  designed 
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mainly  with  the  view  to  develop  the  i)ower  of  the  gun  to  the  best  Pnt- 
advantage.  The  ram  and  the  torj>edo  must  be  ranked  as  of  minor 
importance.  When  we  come  to  examine  tlie  various  questions 
relating  to  the  building  and  the  armament  of  ships,  we  cannot  but 
recognise  that  it  is  indispensably  necessjiry  to  give  protection  to 
those  parts  on  which  the  life  of  the  ship  depends  ;  and,  as  no  other 
plan  has  yet  been  discovered,  armour  must  be  retained.  The  guns 
of  the  newest  ships  have  a  ciilibre  of  34  c/m.,  or  13'38  inches, 
and  they  fire  projectiles  weighing  400  kilogrammes.  The  introduc- 
tion of  such  guns  into  naval  armaments  can  as  yet  be  regarded  only 
in  the  light  of  a  tentative  and  doubtful  experiment.  Their  enor- 
mous weight  makes  it  difficult  to  work  them,  and  their  fire  is  so 
slow  that  it  is  very  doubtful  whether  a  larger  number  of  light  but 
still  jK)werful  guns  would  not  be  more  advantageous.  In  any  calcu- 
lations on  this  subject  it  must  be  assumed  that  in  ships  of  the  latest 
construction  we  shall  have  to  deal  with  guns  of  a  calibre  of  from  26  to 
32  c/m.,  or  10*37  to  12'59  inches,  firing  projectiles  of  from  200 
to  400  kilogrammes,  or  440  to  880  lbs.  A  great  variety  of  projec- 
tiles may  be  used  accoitiing  to  the  tyi)e  of  ship  with  which  the 
engagement  may  be  fought.  If  it  is  necessiiry  to  penetrate  thick 
plating,  either  solid  shot  must  be  used,  or  shells  with  such  thick 
walls  that  they  will  not  break  up  as  they  i>a8s  through  the  armour. 
The  bursting  charge  of  shells  of  this  description  must  be  small.  On 
the  other  hand,  in  firing  at  unarmoured  ships  or  similar  objects,  pro- 
jectiles are  used  of  a  less  solid  character;  these  are  called  common 
shells.  They  Ihave  walls  of  no  great  thickness,  but  sufficiently 
strong  to  bejir  the  strain  of  the  jwwder  gases  in  the  gun.  In  these 
eases  heavy  bursting  charges  are  used,  amounting  in  some  cases  to 
20  kilogrammes,  or  44  lbs. 

It  is  not  difficult  to  realise  the  destnictive  effects  produced  by 
such  a  projectile  penetrating  an  unarmoured  ship,  fitted  with  a  fuse, 
which  will  cause  an  explosion  at  the  instant  when  tlie  sliip's  side  is 
penetrated.  If  it  strikes  near  the  water-line,  it  will  cause  a  leak,  which 
will  either  sink  the  ship ;  or,  if  provision  has  been  made  by  means  of 
watertight  compartments  for  such  a  contingency,  it  may  iK)ssibly  dis- 
able the  ship.  If  it  strikes  in  wake  of  the  batteries,  the  result  will  be 
scarcely  less  serious ;  the  iron  splinters  of  the  projectile,  and  the  frag- 
ments, torn  away  trom  the  ship's  side,  and  hurled  with  fearful  vio- 
lence into  the  interior,  will  cause  enormous  loss  among  the  crew.  The 
gun  carriages,  and  probably  the  machinery  and  other  fittings  essential 
to  the  safety  of  the  ship,  will  be  destroyed.  The  unarmoured  ship 
had  already  been  proved  to  be  incapable  of  enduring  a  long-sustained 
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Pro-  action  against  the  light  guns  formerly  in  use  ;  and,  wlien  we  take  into 
view  the  increased  power  of  the  guns  of  the  present  day,  it  is  still 
less  likely  that  unarmoured  ships  will  be  able  to  fight  an  engage- 
ment with  success.  A  single  shot  would  seriously  disable  them. 
« Shah  *  and  The  only  occasion,  in  recent  years,  in  wliich  armoured  and  unar- 
moured  ships  have  been  engaged,  displayed  for  the  first  time  in  a 
striking  manner  the  absolute  inferiority  of  an  unarmoured  ship  as 
against  an  enemy  protected  only  with  thin  armour.  In  the  year 
1877  a  revolution  broke  out  in  Peru,  and  the  i>ai*ty  opposed  to  the 
Government  took  possession  of  the  Peruvian  monitor  'Huascar.' 
For  reasons  which  have  never  yet  been  clearly  explained,  the  English 
Admiral  considered  it  his  duty  to  pursue  and  to  endeavour  to  ciipture 
this  vessel. 

He  had  at  his  disi)Osal  an  unarmoured  frigate  of  the  latest  con- 
struction, of  more  than  6,000  tons  displacement,  with  a  speed  of 
15  knots,  armed  with  24  rifled  guns,  of  which  two  were  300  pounders 
callable  of  penetrating  the  armour  of  the  '  Huascar '  at  a  considerable 
distance,  and  fourteen  7-inch  guns,  cajmble  of  penetrating  at  close 
quarters,  if  not  in  every  part,  at  least  the  more  weakly  armoured 
{larts  of  the  vessel.  The  armament  was  completed  with  an  equip- 
ment of  tori>edoes.  The  second  vessel  at  the  disposal  of  the  Admiral 
was  an  unarmoured  corvette,  of  1,900  tons  displacement,  and  a  speed 
of  13  knots,  with  14  guns,  which,  however,  were  not  of  sufficient 
power  to  penetrate  the  vital  parts  of  the  enemy.  Both  ships  had 
been  a  long  time  in  commission,  the  crews  were  in  the  finest  state  of 
discipline,  and  the  officers  were  familiar  with  the  qualities  of  their 
respective  ships.  The  enemy  to  which  they  were  opposed  was  the 
monitor  'Huascar,'  of  2,000  tons  displacement  and  a  speed  of  11 
knots,  armed  with  two  300-pounder  guns,  and  protected  with  armour 
of  a  thickness  of  4^  inches,  diminishing  to  a  minimum  of  three  inches. 
The  crew  consisted  of  a  number  of  men  hastily  brought  together, 
whom  it  was  imix)ssible  to  organise  effectively  before  the  action  was 
fought.  The  officers  had  no  knowledge  of  the  i)eculiar  qualities  of 
their  ship.  The  result  of  the  action  fought  between  these  two  ene- 
mies was  that  the  English  vessels  had  to  use  the  utmost  care  to 
avoid  the  attack  of  the  small  vessel  to  which  they  were  opposed, 
and  whom  they  were  finally  obliged  to  allow  to  withdraw  unmolested 
from  the  action.  That  they  escaped  with  no  serious  loss  was  due 
entirely  to  the  circumstance  that  the  Peruvians  had  not  been  trained 
to  fight  their  gims,  and  that  every  shot  they  fired  failed  to  hit  the  mark. 

If  we  proceed  to  compare  the  capability  of  resistance,  as  it  exists 
in  the  newest  armoured  ships,  with  the  penetrating  power  of  the 
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newest  guns,  we  arrive  at  the  result  that  the  conditions  are  not        Pro- 

materially  changed  to  the  disadvantage  of  the  ironclads,  as  compared       *'*"'""• 

with  the  results  of  the  action  fought  at  Lissa  between  the  Italian  and 

the  Austrian  ships.      The  guns,   of  a  calibre  varying  from  26  to 

32  c/m.,  or  10-23  to  12-59  inches,  or  18  to  38  tons,  to  which  we 

have  already  referred,  are  a  match  for  plates,  of  from  16  to  20  inches 

in  thickness.     The  few  monster  guns  of  eighty  and  one  hundred 

tons,  whether  actually  in  existence  or  in  construction,  are,  as  we 

have  already  stated,  of  very  doubtful  value,  and  may  be  left  out 

of  our  contemplation.    We  may  also  put  aside  a  few  cases  of  armoured 

vessels  with  unusual  weight  of  armour,  as,  for  example,  the  '  Italia ' 

and  *  Lepanto,'  built  for  the  Italian  Government,  which  have  armour  of 

28  inches  in  thickness.    The  value  of  such  armour  in  a  practical  point 

of  view  is  extremely  doubtful,  when  we  consider  the  enormous  size  of 

the  ships  which  alone  are  able  to  carry  armour  of  such  thickness. 

The  guns  are  certainly  able,  under  favourable  circumstances,  to 
penetrate  the  armour,  and  this  can  be  done  with  shells,  but  only 
with  shells  with  a  com^iardtively  small  bursting  charge,  so  that  the 
effect  of  the  projectiles,  which  have  penetrated  tlirough  the  armour 
into  the  interior  of  the  ship,  is  comparatively  limited,  and  a  vessel 
must  be  penetrated  by  a  large  number  of  such  projectiles  before  it 
becomes  seriously  disabled.  It  must,  however,  be  taken  into  view 
that  the  projectiles  only  penetrate  the  armour  when  they  strike  in 
the  most  favourable  condition,  that  is  to  say,  at  right  angles,  or 
nearly  at  right  angles,  to  the  armour.  If  the  shot  strikes  at  an 
angle,  it  is  either  deflected,  or  is  an-ested  by  the  armour  without 
penetrating  into  the  interior.  Experience  has  shown  that  where 
armour  has  been  practically  tried  in  action,  in  much  the  greater 
number  of  cases  the  blows  strike  under  conditions  which  are  un- 
favourable to  the  gun.  Armour,  which  in  experiments  against 
targets  is  usually  penetrated,  in  battle  affords  an  effective  protection. 
It  may  here  be  mentioned  that  there  are  few  statistics  showing  tlie 
penetrating  jxjwer  of  guns  of  various  calibres.  The  experiments  of 
the  most  recent  date  have  l)een  made  against  the  armour  of  ships 
which  are  actually  in  construction.  In  these  experiments  the  shots 
have  been  shown  to  be  cajiable  of  i)enetrating  the  armour  under 
favourable  circumstances — that  is,  when  making  a  direct  hit. 

Both  Krupp  and  Armstrong  (the  most  famous  English  constructor)  Gcnomi 
have  in  recent  years  produced  guns,  the  performances  of  which  have  ^"*^ "' 
shown  a  steady  advance.     It  is  still,  however,  a  question  how  far  the 
guns  with  enlarged  powder  chambers  will  be  able  to  receive  corre- 
sponding charges.    It  is  further  to  be  observed  that  by  a  combination 
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Pro-       of  steel  and  iron  the  resisting  power  of  armour  has  been  considerably 
raised,  so  that  it  is  not  to  be  assumed  as  yet  that  armour  is  likely  to 
lose  the  power  of  resistance  which  it  has  thus  far  offered  to  the  gun. 
Our  previous  observations  may  be   summed  up  very  briefly  as 
follows :  — 

1.  Unarmoured  ships  are  not  able  to  endure  an  action  of  any 
duration  against  the  powerful  guns  mounted  on  board  ship  and  on 
coast  fortifications. 

2.  Aimour  still  affords  an  eflFective  means  of  protection  against  the 
projectiles  of  the  heaviest  guns  for  all  ships  which  are  intended  to 
engage  in  an  action.  Where  ships  will  be  subjected  to  the  fire  of 
guns  of  this  description,  armour  is  indispensable. 

3.  Rams  and  torpedoes  have  in  any  case  a  small  chance  of  success 
in  a  sea  fight,  and  especially  where  they  are  used  by  an  unarmoured 
ship  against  an  armoured  vessel. 

That  this  conviction  is  entertained  in  the  most  decided  manner  by 
the  responsible  authorities  at  the  head  of  every  Naval  Administration 
is  shown  by  an  examination  of  the  list  of  ships  building  for  the  Naval 
Powers  of  Europe.  In  all  cases  only  a  small  proportion  of  the  re- 
sources at  their  disposal  is  devoted  to  the  construction  of  unarmoured 
ships.  In  point  of  fact,  their  expenditure  is  just  sufficient  to  keep 
up  the  necessary  force  of  cruisers,  corvettes,  and  other  special  vessels 
employed  on  foreign  stations.  Far  the  larger  part  of  the  money 
devoted  to  shipbuilding  is  employed  in  the  construction  of  ironclads. 
All  ships  designed  to  take  part  in  a  hard-fought  and  decisive  engage- 
ment, all  battle-ships,  coast-defence  ships,  and  cruisers,  which  are 
partly  intended  to  protect  our  foreign  trade,  must  be  ironclads. 
Ships  in  The  following  is  a  list  of  the  ironclads,  either  actually  in  construc- 

tion."*^"     tion,  or  the  designs  of  which  have  been  approved  by  the  leading 
Eiu-oi>ean  Powers: — 

A.     England. 

1.  The  turret  ship  '  Inflexible.'— This  vessel  will  be  ready  in 
May  1881.  This  is  a  ship  of  11,400  tons  displacement,  and  8,000 
horse-iK)wer.  The  armour  plating  will  be  from  16  to  20  inches  in 
thickness.  The  armament  will  consist  of  four  42-c/m.,  or  80-ton 
guns. 

2.  *Ajax.'  This  vessel  was  launched  at  the  beginning  of  1880. 
The  displacement  is  8,500  tons.  The  machinery  is  of  6,000  horse- 
power, and  will  realise  a  speed  of  14  knots.  The  armoiu-  plates  are 
compound,  and  have  a  thickness  of  from  16  to  18  inches.  The  ar- 
mament consists  of  four  32-c/m.,  or  43-ton  guns. 
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3.  *  Agamemnon/ — This  vessel  is  now  in  construction,  and  is  a       Pm- 
Aister  ship  to  the  *  Ajax.' 

4.  *  Colossus/ — The  displacement  is  9,000  tons.  The  machinery 
is  of  6,000  horse-ix)wer ;  the  speed  will  be  14  knots.  The  armour 
is  compound,  from  16  to  18  inches  in  thickness.  The  armament 
consists  of  four  32-c/m.,  or  43-ton  guns. 

5.  *  Majestic' — This  vessel  is  a  sister  ship  to  the  *  Colossus,'  and 
is  now  in  construction. 

6.  *  Collingwood.' — In  construction.  The  displacement  is  9,000 
tons.  The  machinery  is  calculated  to  secure  a  speed  of  15  knots. 
The  armour  is  com|X)und,  from  16  to  18  inches  in  thickness.  The 
armament  consists  of  foiu*  43-ton  guns  in  two  barbette  towers,  and 
six  6-inch  guns. 

7.  *  Conqueror.' — Turret  ship  in  construction.  The  displacement 
is  6,000  tons.  The  machinery  is  of  4,500  hor8e-i)Ower.  The  annour 
is  compound,  12  inches  in  thickness.  The  armament  consists  of  two 
43-ton  guns  in  a  revolving  turret. 

8.  The  torpedo  ram  *  Polyphemus.' — This  experimental  vessel  is 
due  to  the  persistent  advocacy  of  Sir  George  Sartorius,  an  officer  of 
high  merit,  to  whose  opinion  great  value  attaches.  The  '  Polyphe- 
mus'  must  not  be  reckoned  strictly  as  an  armoured  ship.  The 
armament  consists  only  of  the  ram  and  fish  toi*pedo,  and  a  few  light 
guns  to  keep  off  the  attack  of  torpedo-boats.  The  deck  is  convex  in 
shape,  and  is  protected  with  steel  armour  only  7*8  c/m.,  3  inches, 
in  thickness.  The  displacement  is  2,640  tons.  The  machinery  is 
of  5,500  horse-power,  and  a  speed  of  15  knots  is  anticipated. 

In  addition  to  the  vessels  actually  in  construction,  an  ironclad  of 
the  first  class  is  about  to  be  laid  down,  and  two  armoured  cruisers 
are  in  contemplation. 

B.     Franck. 

1.  ^Amiral  Dui^erre.' — This  vessel  was  launched  at  the  end  of 
1879,  and  is  nearly  ready  for  sea.  Displacement,  10,500  tons. 
Horse-power,  sufficient  to  give  an  estimated  speed  of  15  knots. 
Armour,  12  to  22  inches.  Armament,  four  35-c  m.,  or  4()-ton  guns 
in  barbette  towers,  fourteen  14-c/m.,  or  53-i'wt.  guns  unprotected 
by  armour. 

2.  *Amiral  Baudin.'  —  In  construction.  Displacement,  11,500 
tons.  Horse-power,  not  yet  settled.  Armour,  14  to  22  inches. 
Armament,  three  34-c/m.,  or  46-ton  guns  in  barbette  towers,  twelve 
14-c/m.,  or  53-cwt.  guns  unprotected  by  armour. 

3.  *  Formidable.' — In  construction.  JSister  ship  to 'Amiral  Baudin.' 
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P''^  4.  Second-class   ironclads: — 'Turenne,'  * Duefuesclin,' — Disi>lace- 

ment,  0,900  tons.  Horse-power  4,000;  speed  14  knots.  Armour  on 
the  water-line  10  inches,  on  the  turrets  8  inches.  Armament,  four 
24-c/m.,  or  15^-ton  guns  in  barbette  towers,  one  19-c/m.,  or  7^-ton 
bow  gun,  six  14-c/m.,  or  53-cwt.  guns  unprotected  by  armour. 

5.  First-class  coast-defence  vessels  : — '  Caiman,'  *  Eequin,'  '  In- 
domptable,'  and  'Terrible.' — In  construction.  Displacement,  7,100 
tons.  Horse-power  calculated  for  a  speed  of  14^  knots.  Armour  on 
the  water-line  14  to  20  inches,  on  the  turrets  18  to  24  inches. 
Armament,  four  32-c/m.,  or  38^-ton  guns  in  a  revolving  turret. 

6.  Coast-defence  vessels : — '  Furieux.' — In  construction.  Dis- 
placement, 5,600  tons.  Horse-power  not  yet  fixed.  Armour,  on  the 
water-line  13  to  20  inches,  on  the  turret  18  inches.  Armament, 
two  very  powerful  guns  in  revolving  turrets,  calibre  not  yet  settled. 

The  *Hoche,'  'Marceau,'  *  Magenta,'  *  Neptune,'  all  armoiu*ed 
vessels  of  the  first  class,  will  shortly  be  commenced.  In  type  they 
closely  resemble  the  *  Amiral  Baudin.' 


C.    Italy. 

1.  The  turret  ship  *  Dandolo,' completed. — Displacement,  10,600 
tons.  Machinery,  7,500  horse-power.  Speed,  14^  knots.  Armour, 
18  to  22  inches.  Armament,  four  45-c/m.,  or  100-ton  guns  mounted 
in  a  redoubt  on  revolving  turret;  in  addition  there  are  eighteen 
15-c/m.,  or  5-ton  guns  without  armour  protection. 

2.  '  Lepanto.' — Sister  ship  to  the  '  Italia,'  on  the  stocks.  In  the 
present  year  a  new  armour-clad  of  the  first  class  will  be  commenced. 
The  displacement  will  be  10,000  tons.  The  armour  protection  will 
be  similar  to  that  of  vessels  already  mentioned.  The  armament 
will  consist  of  four  very  powerful  guns.  The  details  of  the  designs 
are  not  yet  settled. 

According  to  the  programme  which  has  been  laid  down,  in  addi- 
tion to  the  ships  already  mentioned,  before  the  year  1886  three 
more  ships  of  the  same  type  will  be  constructed. 


D.     Russia. 

At  the  present  time  the  only  ironclad  in  construction  is  an 
armoured  cruiser.  Displacement  about  6,000  tons.  The  machinery 
is  designed  to  give  an  estimated  speed  of  14  knots.  No  exact  inti- 
mation has  trarispired  with  reference  to  the  armour  and  armament. 
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E.      AUSTKIA. 

No  ironclad  is  at   present  in   construction.     The   battery  ship       Pm- 
*  TegethoflF'  has  recently  been  completed  and  is  now  fitting  out.     Dis- 
placement, 7,400  tons.     Machinery,   7,200  horse-power.     Armour, 
15  inches.     Armament,  six  28-c/m.,  or  27-ton  guns. 

F.    Denmark. 

The  armoured  torpedo  vessel  '  Tordenskiold '  is  about  to  be 
launched.  Displacement,  2,500  tons.  Armour,  4  to  8  inches. 
Armament,  one  35-c/m.,  or  51-ton  gun  in  a  turret.  One  15-c/m., 
and  six  12^/m.,  or  29-cwt.  guns. 

Another  battery  ship  of  5,000  tons  displacement  is  proi)osed, 
but  no  final  decision  has  been  arrived  at. 

The  circumstance  that  the  less  imix)rtant  maritime  Powers,  such 
as  Holland  and  Sweden  and  Norway,  have  no  ironclads  in  construction 
is  not  due  to  a  conviction  on  the  part  of  those  Powers  that  ironclads 
have  no  value.  The  fact  is  that  those  states  have  in  recent  years 
completed  the  programme  they  had  approved  for  themselves. 

Their  aim  and  objects  had  necessarily  been  limited  in  projwrtion 
to  the  means  at  their  disposal.  They  have  now  ceased  building,  but 
their  shiji-building  programme  may  be  considered  as  only  provision- 
ally completed. 

If  we  examine  the  lists  of  their  shii)S  it  will  be  found  that  in  all 
cases,  without  exception,  annour  is  retained  for  that  class  of  ships 
which  is  intended  to  take  part  in  a  decisive  battle.  The  same  remark 
applies  to  the  case  of  the  coast-defence  vessels.  The  torpedo-boats 
can  only  be  used  with  success  in  a  sudden  and  unexpected  attack. 

With  regard  to  the  value  and  the  use  of  ironclads  for  the  special 
services  required  of  the  German  Navy,  and  for  carrying  out  the 
objects  in  view  in  the  creation  and  maintenance  of  the  Navy,  we  may 
refer  to  the  records,  laid  before  the  Reichstag  in  the  year  1873,  as  a 
justification  for  the  course  then  pro|)08e(i  by  the  Goveniinent.  The  ship- 
arguments  m-ged  at  that  time  may  still  be  used  with  equal  force.  ,!JIiit.vfor 

Mr  *• 

In  a  tjreiit  war  the  i)Ower  of  the  fleet,  as  it  has  been  shown  in  a  *J«"iiaii 

^  ^  '  '  Navy. 

preWous  statement  in  the  present  jxiper,  depends  essentially  on  the 
defence  of  our  coa^^ts,  and  the  means  at  our  disposal  for  preventing 
a  blockade.  An  eflFective  defence  can  only  be  maintained  by  being 
able  from  time  to  time  to  undertake  serious  and  important  oifensive 
operations. 

The  assailant  must  always  be  in  danger  of  being  attacked  in  a 
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y/*^^ '  ^'^ak  point  by  a  superior  force.  Every  mistake  or  delay  in  the 
execution  of  a  movement  on  his  side  will  aflFord  an  opportunity  to  the 
enemy,  acting  on  the  defensive,  to  defeat  the  whole  plan  of  attack 
and  to  neutralise  any  advantages  which  may  have  been  gained  by 
the  assailant.  It  is,  however,  to  be  observed,  that  ironclads  alone 
are  able  to  undertake  an  oflFensive  defence,  and  ironclads  of  sufficient 
displacement  and  adequately  protected  may  boldly  and  openly  defy 
an  enemy,  and  gain  a  considerable  victory  off  a  hostile  ix)rt. 

There  have  been  many  discussions  on  the  important  problem  of 
giving  naval  protection  on  distant  coasts  to  German  subjects,  whose 
rights  have  been  wantonly  violated. 

In  order  to  protect  our  countrymen  abroad  we  must  have  naval 
forces  at  our  disposal,  by  means  of  which  we  may  be  able  in  the  last 
resort  to  compel  submission  to  our  just  demands.  For  such  a  pur- 
pose unarmoured  ships  are  no  longer  sufficient.  Powerful  guns  and 
ironclads  have  been  distributed  to  all  parts  of  the  world,  and  we 
must  be  prepared  to  find  them  everywhere.  It  is  not  conducive  to 
the  maintenance  of  the  national  credit,  and  to  the  protection  of  the 
interests  of  Gennans  living  in  foreign  parts,  where  we  are  not 
absolute  masters  of  the  situation,  to  put  forth  a  claim,  or  to  employ 
our  forces  in  support  of  a  claim,  and  not  to  be  in  a  position  to  carry 
out  our  policy  effectually.  Sympathy  is  alienated,  and  respect  is  for- 
feited, where  there  is  an  apparent  hesitation  to  appeal  to  arms.  It 
may  be  said  with  truth  that  our  unarmoured  corvettes  can  alone 
inspire  a  due  respect  for  the  flag,  and  successfully  carry  out  the 
duties  on  which  they  are  employed,  if  they  have  behind  them,  in 
the  home  jwrts,  the  support  of  the  armoured  battle-ships,  which  can 
be  set  in  motion  when  required,  to  exact  by  force  compliance  with 
demands  which  have  been  put  forward,  in  case  it  should  be  neces- 
sary to  refer  a  question  in  dispute  to  the  final  arbitrament  of  war. 
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Admiral  di  San  Bon. 

In  the  courae  of  the  discussion  in  the  Italian  Chamber  of  Deputies  Admiral  di 
on  the  Budget,  in  December  1873,  M,  di  San  Bon  called  particular    '"^  _'"** 
attention  to  the  subject  of  the  torpedo,  and  specially  to  the  movable  ^l^^^^i^ 
Whitehead  ton>edo.     He  then  described  the  torpedo-boat  of  Com-  April- 

June,  Xot'o, 

mander  Mattei,  and  stated  that  it  was  of  such  formidable  j)Ower  that, 
if  engaged  with  a  large  ironclad,  costing  more  than  half  a  million 
sterling  (14,000,0(K)  francs),  the  advantage  would  probably  remain 
with  the  torpedo-boat,  the  cost  of  which  would  not  exceed 
20,000f. 

The  invention  of  torj)edoes,  he  went  on  to  say,  would  thus  exercise 
as  great  a  transformation  in  the  constitution  of  a  fleet,  as  the  intro- 
duction of  ironclads.  It  would  be  a  mistake  to  construct  too  huge 
a  number  of  ironclads  at  the  present  time. 


On  the  2nd  of  March,  1875,  in  the  course  of  the  debate  on  the  Itenie 
Navy  Estimates  in  the   Italian  Chamber  of  Deputies,  Rear-Admiial  juu'-'"'' 
di  San  Bon,  the  Minister  of  Marine,  sjK)ke  as  follows: —  ^pt.miKr, 

*  While  the  ironclads  are  constructed  to  resist  the  gun  alone, 
they  could  be  effectually  protected  by  increasing  the  thickness  of 
their  armour.  But  since  the  invention  of  tori)edoes,  and  especially 
automatic  torpedoes,  the  bottom  of  a  ship  is  unprotected.  A  wooden 
ship  if  struck  by  one  of  these  cheap  instruments  of  destruction 
would  be  sunk  instantly ;  and  if  only  one  of  the  compirtments  were 
filled  an  iron  ship  would  be  disabled.  Moreover,  armour  no  longer 
protects  ships  effectually  against  artillery  fire.  The  guns  of  the 
♦'  Duilio  "  would  easily  penetrate  the  thickest  annour  of  the  "  Inflex- 
ible "at  300  yards.  It  is  impossible  to  have  heavier  armour  for  sea- 
going ships.     In  future  coast-service  ships  alone  will  be  armoured. 
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Admiral  di  These  8}>eeial  vessels,  presenting  only  the  bow  to  the  fortress  attacked, 
will  require  armour  on  a  limited  surface,  and  may  therefore  carry 
enormously  thick  armour. 

*  Torpedo-boats  are  of  immense  importance.     Two  or  three  such 
vessels  might  destroy  a  squadron  of  ships.' 


I 


M,  de  Lavdeye. 


M,  He  The  following  letter  was  addressed  by  M.  de  Laveleye  to  Professor 

Sbarbaro.      The  criticisms  it  contains  refer  to  the  four  large  ships  of 
the  Italinn  Navy : — 

Li^e,  March  7,  1880. 

*  My  dear  Colleague  and  Friend, — I  can  well  understand  your 
indignation  at  the  enormous  sums  which  your  Parliament  continues 
to  squander  in  military  preparations,  especially  in  the  construction 
of  the  new  ironclad  ships,  on  the  plea  of  affording  protection  to 
that  which  no  European  Power  dreams  of  attacking — I  mean  the 
independence  of  a  nation  which  has  gained  admittance  irrevocably 
into,  and  forms  an  integral  part  of,  the  political  system  of  Europe. 

'  I  visited,  as  you  know,  last  year  your  building  yard  of  Castella- 
mare,  and  in  my  letters  from  Italy  to  my  friend  Count  Goblet 
d'Alviella,  which  you  have  read  in  the  Revtte  de  Bdgique,  I  have 
not  concealed  my  painful  surprise  at  the  spectacle  of  such  an  exi)en- 
diture  on  warlike  prejiarations  in  the  midst  of  your  miserable 
I)opulations.  If  I  am  not  mistaken,  100,000,000  lire  have  been 
expended  on  the  "  Italia,"  "  I^panto,"  "  Duilio,"  and  "  Dandolo." 

'  I  have  not  hesitated  to  write,  and  I  do  not  hesitate  to  repeat  now 
to  you,  that  all  this  is  absolutely  senseless. 

'  I  am  profoundly  convinced  that  the  ships  construct^  on  the  type 
of  the  "  Italia  *'  will  be  of  no  use  to  you.  In  the  first  engagement  in 
which  they  take  part  they  will  go  to  the  bottom.  Such  is  the  opinion 
which  I  have  formed  from  a  personal  inspection,  and  upon  grounds 
which  I  have  no  difficulty  in  explaining  to  you. 

'  The  turret  for  the  guns  and  the  engine-room  are  the  only  really 
invulnerable  jmrts  of  these  monster  constructions.  All  the  upper 
works  of  the  vessel  are  built  with  thin  plates — the  bottom,  it  is 
true,  is  doubled,  and  the  intervening  space  will  be  filled  with  coal. 
In  addition,  the  ship  is  divided  into  numerous  compartments ;  but  if 
we  may  suppose  that  two  or  three  of  these  compartments  are  pene- 
trated, and  every  projectile  can  penetrate  them,  the  water  will  then 
make  a  sudden  rush,  and  the  ship  will  instantly  lose  its  speed  and 
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evolutionary  qualities,  and  will  be  lost.     A  small  torpedo-boat  will      3/.  *fc 
easily  sink  them,  as  Tegethoff  sunk  the  Italian  ships  at  Lissa  with 
his  wooden  vessels.     These  gigantic  constructions  appear  to  me  the 
inevitable  prey  of  the  torpedo-boats  and  rams. 

*  You  have  twelve  armoured  vessels,  but  you  have  not  more  than 
four  or  five  in  a  condition  to  go  to  sea,  and  not  one  which  can  be 
recommended  as  a  really  effective  cruiser. 

*The  theoretical  instruction  of  your  sea-officers  is  excellent,  but  it 
is  deficient  in  the  practical  part  of  the  profession.  The  Italian  flag  is 
rarely  displayed  in  distant  seas.  Your  Parliament  squander  all  their 
available  resources  on  colossal  ironclads  which  no  officer  will  be 
capable  of  commanding.  Will  you.  allow  me  to  tell  you  frankly  my 
opinion  ?  You  are  sedulously  preparing  all  the  elements  of  another 
catastrophe  like  that  of  Lissa. 

'  Take  a  lesson  from  the  United  Sta*^es  of  America,  which  abound 
in  wealth,  and  you  see  them  extinguishing,  every  year,  from 
100,000,000  to  300,000,000  lire  of  their  public  debt.  They  preserve 
their  old  ships,  they  send  them  forth  to  every  sea,  and  thus  they 
train  good  sea  officers,  which  should  be  the  most  essential  aim  of 
every  naval  administration.  The  march  of  invention  is  so  rapid  in 
naval  architecture  that  a  ship  is  not  completed  before  it  has  already 
become  obsolete.  It  is  stated  that  England  herself  has  not,  at  the 
present  time,  more  than  three  or  four  first-class  ships. 

*  Your  ambition  is  to  possess  the  most  formidable  ironclads  in  the 
world,  but  you  have  not  trained  up  men  who  are  capable  of  command- 
ing them.  Thus,  we  see  in  your  country,  millions  squandered  from 
the  scanty  exchequer  of  a  nation  which  has  to  renew  and  ameliorate 
the  whole  mechanism  of  its  civil  life ;  and  all  this  is  permitted,  and 
even  applauded,  because  it  is  in  accordance  with  the  chimerical  aims 
of  the  ephemeral  ministries  which  succeed  one  another  eveiy  year  in 
the  Government. 

*May  I  ask  for  what  puq)08e  is  all  this  exjienditure  incurred  on 
your  maritime  defences  ?  Is  it  to  be  imagined  that  France  or  Austria 
would  invade  you  by  sea  ?  The  time  for  such  exi>editions  has  pissed, 
because  the  armies  of  the  present  day  are  too  numerous  to  be  trans- 
ported by  sea.  By  making  use  of  the  railways  and  telegraphs,  much 
larger  forces  can  be  concentrated  u^wn  any  ix)int  which  may  be  made 
the  object  of  attack. 

*Do  you  think  that,  in  1854,  England,  France,  and  the  h  roic 
Piedmontese  would  have  maintained  themselves  in  the  Crimea,  if 
Russia  had  had  its  railroads?  In  1870,  France  had  the  command  of 
the  seas,  and  what,  it  may  be  asked,  was  accomplished  by  her  fleet  ? 
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M.th  •  Allow  inr,  my  dear  frieiul,  to  repeat  in  the  name  of  my  old  affec- 

tion  for  yonr  (HMintry,  the  feeimgs  whuh  I  experieneed  in  1878,  in 
Uii^  (lulf  of  NiipleH,  when  I  had  th(i  pleasure  of  elaflping  you  by  the 
liiind  iiM  F  WHH  looking  at  the  "  Italia."  "Poor  lUilian  agriculturists, 
wliat  HorniWH,  what.  miHi»rie»,  what  tears,  what  follies,  and  what 
fniillM!"  I)o  not.  11h»  hundred  millions,  stjuandered  on  your  four 
nhsunl  ships,  in  which  your  Parliament  take  so  great  a  pride  at  the 
pH'sent  moment,  constitute  a  conspicuous  folly — and  indeed,  a 
gigiintic  initpiity. 

•  Su««h  are  th<»  views  of  an  old  friend  of  Italy,  views  which  yonr 
old  fritMid  Kmih»  dt»  liiiveleye  has  not  hesitated  to  express  with  frank- 
ness to  vou.* 


Sifjnor  Acton. 

•S^Mnr  Signor  Aoton,  the  head  of  the  ItAlian  Navy,  in  the  discussion  on 

A%tm,     ^1^^^  Italian  u«\*al  estinmtos  for  1880,  urgeil  strongly  the  necessity  of 
IMmiii^  U\    huiKling  (orjHHlo  vessids,  which  were  not  less  useful  than  the  large 
^*hn»wiw^r      8hi|»«i«     Tho  gn*<i(  sjhhhI  of  torjKHkwboats,  steaming  21  knots  an  hour, 
vH  N\fcvv      i^rnhuHHl  very  much  the  chance  of  l>eing  destroyed,  whether  by  day  or 
uSJr**^    «^  '*5g'^U  ^\v  the  guns  of  a  ship  on  the  defensive.    Their  small  dimen- 
sions and  s|hhh1  justitiiHl  the  employment  of  torj^edo- vessels,  at  all 
luwuinis^  ag^unst  annour-clads^  and  even  made  it  jK^ssible  to  fight  a 
gx^nend  action  which  might  have  a  very  decided  effect  upon  the 
ivsuhs  of  a  war* 


A'^j'ftMofjf  n»f»  tXf  fiV/HM^  Of  tif  MhUf  OH   the  -Viiry  E^^timate? 
fW  ISSl  in  tXf  rnWui»i  OAui»iM\     ^ITfA,  IStkj  19«A,  and  iOrA 

j^i«»A-^  Si^u>r  tio  /crW%  frvMii  a  wMnmon-cten^^  }mnt  of  view,  did  ikx 

'•"'*•  xxxvHl<^rrt;iiw^i  h^^w  tho  inciv^iis^^  in  the  >ist«^  of  >h3j^  axid  in  the  |*ower  rf 
tH>i^yHl*^^  cv^Od  ^VTvyrx^^  simx:hA«t^M;>.l\\  tw  if  tie  )vcigT«ss  of 
VNT^wsKy^  v^wh vh  OA«  Wt^m  Xij^  Iatvji^  Ai^  miel]  a>  fm*]".  >hi}^  •  i>  admitted 
^h*t  >«v  ^;j^wt  i:!^  ^H>5  A  t5i^w  >;r*ij\i^  shij-ifv*  bi;T  a  nur*^*Srr  of  vesg^rlg  liiy 
^^*w*^  K*  4ill  woji^^s  "if  >rt--  oji^i  AlV^w.  ihe:vi — if  riv'»:^  >:v4Al'.eT  fli}^  as  w^rS 

IV;*4i  «^)  l)>o  x%i;j4:iY^:i^oi)  Njix^l  i\«2<cn)c^4-c  Rrix^  hoi  in  Mj&Kin 
Ivv  lkK<^  1*^1^  >iki)'«^  >«^  ^^iH^l  YK>a  )^>-;f'  jbTiT  vtf  TxiASerftie  sat.  «  •  « 
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These  four  huge  vessels,  the  finest  probably  in  the  world  for  their    Siauor  «/• 
sea-going  and  fighting   qualities,   are  not   sufficient  to  defend  our 
interests  at  home  and  abroad.  .  .  .  Their  draught  of  water  is  too 
great  to  admit  them  even  to  the  ports  of  Brindisi  or  Venice.  .  .  . 

*The  logical  sequence  would  have  been  tliat,  as  soon  as  you  had 
determined  to  build  these  big  ships,  you  ought  to  have  conimeuced 
the  excavation  of  your  jx)rts  and  dockyards  in  order  that  they  might 
have  corresponded  to  the  ships  you  have  built.  I  regret  that  the 
Minister  of  Public  Works  is  not  present,  as  he  might  have  given  us 
an  estimate  of  the  expense  of  deepening  the  dockyards  of  Venice  aud 
of  Spezia,  and  the  ports  of  Ancona,  Brindisi,  Leghoni,  Syracuse,  and 
Taranto.  •  •  . 

*Your  huge  ships  could  not  pass  through  the  Suez  Canal :  ought 
you  not  therefore  at  once  to  begin  the  construction  of  at  least  two 
ships  that  could  pass  through  that  canal,  and,  without  discrediting 
the  big  ships  you  have  already  built,  at  least  supplement  them  by 
others  ?  .  .  .  With  reference  to  the  question  of  expense : — Accord- 
ing to  the  amount  voted  by  Parliament  for  ships  of  the  first  class  these 
vessels  should  have  cost  about  sixteen  millions  (640,000/.)  each. 
The  four  large  ships  should  then  have  cost  sixty-four  millions ; 
instead  of  this  they  have  really  cost  about  a  hundied  millions 
(4,000,000/.).  We  have  thus  a  deficit  of  thirty-six  millions.  Last 
year  a  committee  was  api)ointed,  consisting  of  ten  Admirals  and 
twenty-two  high  officials,  and  they  decided  by  a  majority  of  twenty- 
two  to  six  in  favour  of  a  vessel  of  the  "  Acton  "  tyi)e — a  vessel  between 
the  "Maria-Pia  "  of  4,000  tons,  and  the  "  TegetholT,"  the  most  jiower- 
fiil  vessel  in  the  Austrian  Navy.  It  is  impossible  to  continue  till  the 
year  1884  or  1885  without  a  vessel  of  medium  size  that  could  })ass 
through  the  Suez  Canal  and  enter  all  our  principal  i)orts  and  yards. 
We  must  at  once  lay  down  a  frigate  of  this  kind,  though  I  fear  she 
will  take  about  four  years  to  complete.' 

Signor  Ahisi  said  : — 

*  In  consequence  of  the  nipid  devt^lopment  of  naval  architecture,  it  is  sitfnor 
very  difficult  to  forecast  the  type  of  the  ship  of  the  future,  ^^'ith  regard  ^''^"" 
to  the  construction  of  medium  sized  armour-clads  we  are  all  agieod. 
It  is  very  necessary,  however,  to  guard  against  laying  down  any  shijis 
which  might  be  condemned  in  a  few  years  as  useless.  I  fully  believe 
in  the  tyjie  of  the  "  Duilio."  The  best  type  of  a  medium  sized  vessel, 
however,  is  a  matter  of  doubt  both  at  home  and  abroad.' 

In  the  course  of  his  speech.  Admiral  Acton,  Minister  of  Marine,   Admiral 
said : — *  I  congratulated  myself  on  the  results  of  the  "  Duilio,"  and  I  M^Jl^Hter  of 
drew  from  them  a  good  augury  for  the  "  Dandolo ''  and  the  other  ships.  MariLc. 

VOL.  in.  N 
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ritfminii  I  rlo  HO  tif^fiUi  f/Mhiy,  but- a  MiniHt.f-T  nwiy  well  congratulate  himself  on 
nn  i'X|H'rKli<jinj  wlii(rh  lian  bfifjn  HiUMJCHsfully  incurred  without  pledging 
hiiiiMi'ir  U>  confinuo  in  o.xncUy  the  Hame  path  for  the  future.  No  one 
n\u  Mhiit.  hiH  cyi'H  to  thf^  (pieHtion  of  progrcBH.  .  .  . 

*  Whih*,  howrviT,  I  HIM',  the  old  ironclads  prematurely  failing  me, 
I  do  not  Hri*  \\i(*.  n<'W  tttwn  completed  as  had  been  arranged.  The 
'•  hiiilio,*'  iircording  t^)  the  pr»)gramme  of  1877,  ought  to  have  been 

riMidy  in  1H7IM  ^^l)*-  i^  ^^iH  f<^r  f''<>"i  completion. 

'TIm'  *•  hnndolo"  Hhould  hav<^  been  ready  in  1879  ;  she  will  not 
hv  litiinhrd  bpforr  the  end  of  1881. 

•  Thr  ••  Itjdia"  ought  to  be  completed  in  1881 ;  she  will  not  be 
(Mimpleted  b(*fore  188't. 

'Thr  ••  Li'pnnto'*  shoidd  be  ready  in  1882  ;  she  will  not  be  corn- 
plot  etl  hvUnv  inH.")  ov  1880. 

•  T\w  o\{\  vt'HHcU  aiv  disapiKNU*ing  before  the  new  ships  are  ready 
to  h'pluco  thenu 

*  llavi*  I  not  ginmndsfor  apprehension?  While,  therefore,  I  con- 
^ndulate  tuysolf  on  the  smwss  of  the  "Duilio,"  I  must  remind  the 
rhunilH»r  without  i^ntering  into  any  technical  questions — that  the 
count  ruction  of  ships  of  exceptional  dimensions  has  this  grave  dis- 
advantage for  a  small  navy  in  a  tmusition  state,  that  before  our  new 
jtlups  ai>»  tiuishinl  wo  may  tind  ourselves  without  any  navy  at  all. 
Kxory  kind  of  atvusjitiou  has  Ikhmi  heapeii  u|K>n  me  outside  this 
rhandH^r^  and  no  abuse  has  Uhmi  sixireil  by  my  enemies  because  I 
ha\o  s|H*kcn  the  plain  truth.  Hut  in  a  question  of  such  grave  im^toit 
as  the  Mvurity  and  dotVniv  of  one's  country,  should  not  every  personal 
tWhn^r  N^  l\usht\l  and  the  truth  alone  rt^vealeii  ?  This  is  what  I  have 
xlonc.aud  nu  %\M^s^icuoe  tells  me  that  I  have  oulv  fulAUed  mv  dutv. 
I  hii\e  >\s^kcu  v^f  the  question  of  lime:  but  there  is  a  question  j^r- 
l^lvi  >;0«1  n\v>sx^  ir,;;vriAr.T,  and  tV.at  i>  ex|^^n<«\  Can  we  im^x^se  on 
\H«  xN^r,r,!**\  :hc  xvn^truKtio;;  v^f  o:her  shi|^  i»stiug  twenry-fivxe 
^uUionx  ,  U^VVVl^^V^^  whor*  wo  s<v  a  wealthy  natic^n  like  EngiaDd — 
x^uh,"^  !vo:  o*  v,uv.v  tV.^r,;  CUV  xtsstls  Av.ii  »^7  in.nx\;ad>^  Asd^-stimaJr^of 

\  ^*  t      H.»Wk^'      "•  "k    •  ^■    '    ».^»^^^.^    «     •^«.,.  ,.      ^  *.    ».  ^».    ,      «».     •  •"  .-     ^  •    .-.■—«   ■«.:      •-■C: 
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*  I  do  not  want  to  touch  on  technical  ground,  but  the  "  Italia,"     Admiral 
which  we  have  just  launched,  has  a  draught  of  9*4  metres  (30  ft.  9  in.). 

It  is  certain  that  before  attempting  to  carry  on  an  aggressive  war 
we  ought  to  provide  for  the  defence  of  our  own  shores.  Now  let  me 
ask  into  how  many  of  our  i)orts  can  the  "  Italia,"  with  her  enormous 
draught  of  water,  enter  ?  Into  no  port  of  the  Adriatic,  and  into  few 
in  Sicily.  And  at  what  distance  must  she  remain  from  the  coast 
which  she  desires  to  defend  ?  Am  I  not  then  right  in  laying  down 
this  principle,  that  we  should  have  "  ships  suitable  for  all  the  usages 
of  maritime  warfare,"  and  ships  which  may  better  defend  the  coasts 
and  the  ports  of  Italy.  In  order  to  carry  war  into  the  country  of 
another  by  means  of  a  Mediterranean  force,  we  are  limited  by  certain 
hydrographical  conditions.  The  Suez  Canal  has  only  twenty-six  feet 
of  water,  the  "  Italia  "  has  a  draught  of  30  ft.  9  in.  Apart,  however, 
from  questions  of  expense,  of  time,  and  of  draught,  ought  not  number 
also  to  enter  into  my  calculations  ?  Is  it  the  same  thing  to  have  the 
"  Duilio,"  the  «  Dandolo,"  the  "  Italia,"  and  the  "  l.epanto,"  that  is  to 
say  four  vessels,  as  to  have  one  only,  which  might  cost  as  much  as 
these  four  put  together,  and  might  have  a  displacement  of  about 
52,000  tons  ?  The  answer  to  this  c^annot  be  doubtful.  Can  it  then 
be  the  same  thing  to  have  in  a  war  four  "  Italias  "  rather  than  eight 
ships  of  half  their  cost  ? 

*  There  are  many  dangers  to  which  big  ships  are  more  exposed 
than  those  of  moderate  size,  while,  in  my  opinion,  every  service  can 
be  equally  well  discharged  by  the  one  as  by  the  other ;  and  observe, 
that  by  spending  only  the  half,  I  can  still  have  the  same  guns  of  100 
tons,  if  considered  desirable,  equal  strength  of  construction,  immense 
power  in  the  ram,  superior  powers  of  evolution,  a  draught  of  water 
more  adapted  for  our  coasts  (hence  stronger  for  defence  and  better 
protection  for  the  ships  themselves),  and,  what  is  the  most  im])ortant 
of  all,  ships  constructed  in  less  time.  Am  I  then  wrong  in  wishing 
for  moderate  ships  ?  With  a  coast  of  more  than  3,000  miles,  with  so 
many  islands,  with  all  our  chief  cities  on  the  sea-shore  ?  No,  gentle- 
men, it  is  not  the  same  thing  to  have  four  as  to  have  eight  ships. 

*  Perhaps,  if  you  could  tell  me  that  with  the  increase  of  dimensions 
the  gift  of  ubiquity  would  be  given  to  our  ships,  there  would  then 
be  something  in  your  argument ;  but,  this  not  being  the  case,  I 
understand  the  jwwer  of  number  in  the  practical  sense  other  nations 
have  understood  it,  and  as  Parliament  understood  it,  when  deteiTnin- 
ing  sixteen  as  the  number  of  our  first-class  ships. 

*  But  in  order  to  divest  the  question  of  every  degree  of  personality, 
and  at  the  same  time  to  have  the  opinion  of  those  who  must  live 
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yi-«iii/w  aiii'I  fight  oti  board  these  shiji!*,  I  summoned  four  ccimmissioners,  one 
if'jfXi  etarh  of  the  three  Departments,  aad  a  fourth  from  the  s-^uadron. 
T'/  the-^  commiff-ioners  I  proixisel  certain  quest ion>,  and  without 
^oln^  into  detaik,  each  of  the  members  of  the  commission  was 
iuvit^J  to  give  the  reason*  which  led  him  to  the  conclusions  he  ex- 
pre»»ed.  .  .  .  Without  entering  into  any  technical  question, and  with- 
'Ait  wi-hing  to  give  any  judgment  upon  the  subject,  I  will  refer  to 
the  opinion-?  given  by  the  different  members  of  the  conunission.  It 
i*  the  more  necessary  to  do  so,  because  confidence  in  a  vessel  of  war 
cannot  1^  comuirinded  but  must  be  s}K>ntaneously  implanted,  and 
muift  \fi  d'f'luced  from  reasons  approved  by  naval  public  opinion. 

^  The  iiailor  i?hould  at  least  have  faith  in  the  weapon  he  wields  and 
in  the  ^hip  which  he  commands;  and  I  consider  that  a  wise  admin- 
ifttration  would  hold  in  the  greatest  respect  such  opinions,  which  are 
tiif  many  pledges  of  victory  in  time  of  war.  (JSravo  !  Bravissimo  /). 
England,  the  first  maritime  nation,  has  attached  the  greatest  weight 
to  the  opinions  of  her  naval  officers,  and  the  man  most  eminent  for 
bravery  and  skill  has  written  to  me  thus : — 

ij^iLtddi.  *  **  Thanks  for  the  opinions  of  those  excellent  naval  officers  on  the 

coni<truction  of  shi^is  of  war,  and  the  interesting  discussions  on  the 
\}i}\il  (leKigii  and  execution  of  the  four  colossal  sliips  which  excite  the 
envy  of  foreigners.  As  to  the  necessity  for  smaller  and  more  ntmierous 
shii>s,  I  coincide  with  the  opinion  of  the  majority. 

*  "  A  fleet  will  Ije  so  much  the  more  formidable  in  proix)rtion  as  it 
is  funiishe<l  witJi  ram>,  like  the  English  '  Polyphemus,'  adapted  for 
carrying  Whitehearl  torpedoes,  and  esjiecially  endued  with  great 
Hjieed  for  attsicking  an  enemy  in  flank  with  the  8j)ur.'' 

' "  Yoiu*s  gratefully, 

' "  G.  Garibaldi." 

•  "Caprtra,  SepL  18,  1880.*' 

*  I  i>ass  on  now  to  the  opinions  of  the  members  of  the  commission. 

*  Admiral  Martini  says  in  his  report : — 

Admiral  * "  I  believe  it  is  ix)ssible,  nay  more,  I  consider  it  desirable,  to 

attain  our  purj)ose  with  ships   not  exceeding  8,000  tons,  as  more 
manageable,  les^s  ex[)ensive,  and  having  less  draught  of  water." 
'  Admiral  Piola  writes  : — 
Admiral  '  "  I  doclure  it  to  bo  my  opinion  thiit  we  should  construct  sliips  of 

'"'^^      about  8,000  tons  capable  of  engsging   with  any  force  at  present 
existing." 

*  Admiral  Fincati  says :  — 

Admiral  * "  I  am  convinced  that  these  strong  and  rapid  ships,  armed  with 

/'mm/i.     j^ing^  of  about  6,000  tons,  intelligently  commanded  by  men  acting  in 
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concert,  resolute,  and  determined  for  any  sacrifice,  would  undoubtedly  Admiral 
beat  any  one  ship  equal  to  or  even  much  superior  to  their  united 
tonnage,  and  necessary  to  their  total  cost,  however  ably  that  one  ship 
might  be  commanded.  That  is  to  say,  with  the  view  of  increasing  our 
naval  force,  and  speaking  of  ships  of  not  less  than  6,000  tons,  I 
inmiensely  prefer  to  increase  their  number  rather  than  their  dimen* 
sions  and  armament/' 

*  Admiral  Martin  Franklin  writes : — 

* "  It  is  not  only  desirable  but  necessary  that  the  ships  we  intend     Admiral 
to  construct  should  not  exceed  8,000  tons  displacement,  that  they    Franklin. 
should  have  moderate  length  and  great  breadth,  in  order  to  obtain 
sea-going  qualities,  and   that  they   should   draw    not    more   than 
7  J  metres  (24  ft.  6  in.)." 

*  Admiral  Baudin  writes : — 

*  *^  The  necessity  for  diminishing  the  size  of  the  two  new  ships  as     Admiral 
compared  with  the  ^  Italia,'  ir  a  consequence  of  the  latest  experiments 

in  artillery.  A  type  of  vessel  which  shall  have  a  displacement  of 
about  8,000  tons,  and  whose  draught  shall  not  much  exceed  7*30 
metres  (24  feet),  can  unite  all  the  qualities  necessary  for  a  man-of- 
war  of  the  first  class,  can  be  adai)ted  to  our  finances.  Such  a  sliip  is 
easy  to  be  handled,  and  strategically  suited  for  national  defence." 

*  Captain  Ci\dta  writes : — 

*"It  is  not  only  desirable  but  necessary  to  construct  ships  of  a     Captain 
much  less  displacement  than  the  '  Italia '  and  the  '  Lcpanto.'     I  am      ^"'''"* 
of  opinion  that  a  ship  of  8,000  tons  displacement  is  the  best  war 
vessel,  because  it  allows  of  the  union  of  all  the  necessary  naval 
qualities,  more  especially  speed  and  rapidity  of  evolution  and  an 
armament  as  powerful  as  that  of  the  colossal  ships." 

*  Captain  Hacchia  writes : — 

* "  What  would  be  the  fate  of  the  ironclad  '  Italia '  were  she  sur-     Cajvtain 
roimded  by  three  or  four  ships  well  armed  and  well  manned,  each     ^^^^^^ 
of  8,000  or  9,000  tons,  and  of  a  speed  not  less  than  15  miles? 
Would  our  country  be  satisfied  with  the  announcement  that  the 

*  Italia '  has  gloriously  struck  her  flag  after  having  sunk  or  [)laced 
hoT8  de  covibat  a  couple  of  the  enemy's  vessels,  whose  total  value 
was  scarcely  equal  to  that  of  the  '  Italia '  alone,  leaving  afloat,  perhaps 
intact,  two  or  three  other  hostile  ships  of  much  less  dimensions  than 
herself,  free  to  bombard  Palermo  or  Naples,  or  to  cover  the  dis- 
embarkation of  troops  rendered  possible  by  the  retirement  of  the 

*  Italia'?  How  will  the  commander  of  a  ship  like  the  'Italia'  or 
the  *Lepanto*  dare  to  face  with  a  light  heart  the  consequences  of 
charging  with  the  ram  a  ship  of  8,000  or  9,000  tons,  knowing  that 
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Captain     his  ship  alone  constitutes  the  half,  the  third,  or  the  fourth  part  of 
the  offensive  naval  iK)wer  of  his  country  ? 

*  "The  slowness  of  the  fire  with  the  huge  guns  of  to-day,  and  the 
always  uncertain  chances  of  hitting,  appear  to  me  considerations  of 
such  grave  importance  that  they  should  make  us  hesitate  before 
spending  vast  sums  in  order  to  increase  the  dimensions  of  the  war- 
vessels  of  to-day,  with  the  view  of  placing  on  board  them  guns  of 
boundless  weight  and  cost." 

*  Other  very  weighty  and  important  observations  of  Captain 
Racchia  I  would  wish  to  mention  here,  but  I  should  make  a 
poor  return  for  the  boundless  confidence  imposed  in  us  by  distant 
and  eminent  officers  abroad  if  I  were  to  be  silent  as  to  their  opinions. 
Moreover,  what  I  have  already  quoted  from  Captain  Racchia  seems 
to  be  sufficient.  I  am  sorry,  gentlemen,  to  read  so  much,  but  with 
your  permission  I  will  continue,  since  they  give  the  general  opinions 
of  our  naval  officers.     ('  Continue !  Continue ! ') 

*  Captain  Sandri  writes : — 

CaptoiH  « « If  Italy  should  find  herself  engaged  in  a  war,  the  sphere  of 

action  for  her  ships  will  doubtless  be  the  seas  which  siuround  her 
coasts,  and  her  regular  naval  force  will  certainly  not  be  sufficient 
to  enable  her  to  entertain  other  projects.  We  have  emigrants 
scattered  in  every  part  of  the  world,  but  our  emigration  is  the  most 
extensive  in  the  republics  of  Uruguay  and  Argentine.  Now  at  La 
Plata,  in  order  to  be  at  a  convenient  distance  from  Montevideo  ships 
with  a  draught  of  little  more  than  six  metres  (19  f(.  6  in.)  would  be 
necessary.  Thus  our  large  men-of-war  could  not  be  sent  into  these 
waters. 

* "  In  my  opinion  the  dimensions  of  the  ships  now  to  be  constructed 
should  be  limited  to  a  displacement  of  perhaps  less  than  8,000  tons." 

*  Captain  Martinez  writes : — 

Captain  * "  '^'^^  necessity  for  urging  the  diminution  of  size  is  inferred  from 

Martinez,  ^j^g  conditions  to  which  it  is  desired  that  the  vessel  should  answer. 
The  constructor  should  make  the  smallest  possible  vessel  which  will 
fulfil  the  requisite  conditions. 

* "  In  spite  of  the  admiration  with  which  I  am  filled  for  the  splendid 
work,  for  the  ingenuity  and  ability  of  our  naval  architects,  I  cannot 
quite  shake  oflF  some  doubts  which  impress  themselves  on  my  mind 
as  to  the  complete  efficiency  of  these  ships  in  the  various  phases  of 
war. 

* "  There  are  two  considerations : — 

< "  I.  Will  it  not  in  many  cases  be  a  serious  drawback  to  the  *  Italia  * 
that  she  has  a  draught  of  9*40  metres  (30  ft.  6  in.) ;  and  will  not 
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this  prevent  her  from  acting  in  many  places  where  the  depth  will     Captain 
not  permit  her  to  cruise  ? 

* «  II.  Will  not  her  length  of  122-70  metres  (400  feet)  render  her 
unwieldy  and  slow  in  her  evolutions?  A  third  consideration  presents 
itself  to  me.  With  the  sum  which  the  *  Italia '  costs,  would  it  not  be 
possible  to  constnict  two — or  with  the  cost  of  three  '  Italias '  to  build 
five  ships  more  easily  handled  and  of  a  more  suitable  draught  of 
water  ?  It  appears  to  me  that  the  ships  we  have  to  construct  sliould 
be  of  less  size  and  draught  than  the '  Dandolo,' '  Italia,'  and  '  Lepanto,' 
and  fulfil  the  following  conditions  :  first,  that  they  should  be  armed 
with  guns  of  a  perforating  power  at  least  equal  to  that  of  the  most 
powerful  guns  of  foreign  ships.  With  the  exception  of  the '  Inflexible's,' 
which  are  the  only  guns  in  the  world  that  beat  the  '  Italians,'  I  believe 
that  guns  of  40  tons  or  a  little  more  would  be  suflBcient ;  the  English 
have  hitherto  limited  themselves  to  38  tons ;  our  100-ton  guns  have 
the  disadvantage  of  too  long  an  interval  between  the  shots.  Until 
these  can  have  a  greater  rapidity  of  firing,  and  are  superior  to  those 
of  other  navies,  it  appears  to  me  undesirable  to  arm  oiu*  ships  with 
monster  guns." 

*  Captain  Manfredi  writes  : — 

*  "  1.  A  ^hip,  in  order  to  be  well  directed  and  to  be  like  a  docile 
instrument  in  the  hand  of  its  commander,  ought  not  to  be  of  colossal 
dimensions. 

*  "  2.  In  exceeding  a  certain  limit  in  the  size  of  ships,  all  its  organs 
necessarily  become  more  complicated,  manual  labour  giving  i)lace  to 
mechanical  aids  even  in  the  simplest  operations.  This  is  an  endless 
cause  of  inconvenience,  by  reason  of  the  complications  introduced. 

* "  3.  A  colossal  ship  is  more  exposed  to  dangers  of  collisions,  more 
liable  to  run  aground,  offers  a  better  mark  to  the  enemy,  is  o])(*n  to 
attack  from  smaller  vessels  armed  with  a  ram  or  torpedoes,  and  in  the 
event  of  her  being  temporarily  disabled,  would  fall  an  easy  prey  to 
smaller  adversaries. 

* "  4.  These  large  ships  require  longer  time  for  their  construction 
and  even  for  small  rei)airs.  Their  complicated  and  numerous 
mechanisms  are  subject  to  frequent  accidents,  which  all  result  in 
extra  labour  and  loss  of  time." 

*  Captain  de  Liguori  writes  : — 
^  "  The  great  draught  of  these  colossal  ships,  their  doubtful  nautical   ^„^, 

qualities,  the  slowness  of  their  fire  caused  by  the  small  number  of    ^'^9*"*rL 
their  heavy  guns,  the  consequent  decreased  probability  of  hitting,  the 
increase  of  their  cost,  the  necessity  of  trusting  the  fate  of  the  battle 
almost  exclusively  to  the  workings  of  complicated  machinery,  the 
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Captain  de  difficulty  of  followiDg  out  Strategic  plans,  the  imi)ossibilit.y  of  dividing 
.tpw^rt.  j.j^^  forces  on  account  of  the  small  number  of  the  ships ;  these  are  all 
weighty  arguments.  If,  before  the  adoption  of  breech-loading  guns, 
distinguished  officers  maintained  the  opinion  that  a  number  of  ships 
armed  with  rams  would  prove  fatal  to  the  largest  vessels,  although 
armed  with  the  most  })owerful  guns  and  themselves  invulnerable,  how 
much  greater  force  would  there  be  in  the  argument  with  the  now 
increased  force  of  gims  of  moderate  weight  and  the  consequent  vul- 
nerability of  the  thickest  armour  plates  ?  " 

^  I  could  read  much  more,  but  I  will  content  myself  with  quoting 
in  conclusion  Captain  de  Luca : — 
Owtain  de  ^ "  The  problem  of  the  type  of  men-of-war  which  is  presented  to  us 
Luca,  to-day  may  be  stated  as  follows:  Given  a  certain  time,  shall  we  turn 
it  into  a  greater  or  less  number  of  ships  ?  If  we  give  the  preference  to 
numbers,  each  ship  individually  will  have  less  fighting  jx^wer,  but  the 
aggregate  may  represent  a  far  more  formidable  contribution  of  force. 
Given  a  sum  of  50  millions  (2,000,000i.),  with  which  we  might  build 
one  gigantic  ship,  or  two  of  25  millions  (1,000,000/.),  or  five  of  10 
millions  (400,000?.),  there  is  no  doubt  that  the  ship  of  50  millions 
would  be  more  i)owerful  than  one  costing  25  millions,  and  that  these 
two  again  would  be  more  i)Owerful  than  those  of  a  type  which  could 
be  built  for  10  millions ;  but  this  is  no  good  reason  for  giving  the 
preference  to  the  ship  of  the  largest  type." 

*  It  is  necessary  to  compare  the  shi[)  costing  50  millions  with  the 
two  costing  25  millions,  and  these  again  to  the  five  costing  10 
millions.  Captain  de  Luca  with  a  careful  analysis  examines  this 
delicate  problem  and  comes  to  the  following  conclusion  : — 

' "  Judging  from  existing  ships  abroad,  and  from  the  project  of 
ships  of  13  millions  (520,000/.)  pro^M^sed  by  the  Ministry,  I  hold  that 
the  shipbuilding  problem  may  be  solved  with  a  ship  of  7,000  tons 
displacement  and  costing  440,000/.  Every  saving  on  the  cost  of 
each  individual  sliij)  may  be  applied  in  increasing  the  aggregate 
strength,  in  building  a  greater  number  of  ships,  and  providing  an 
increased  number  of  guns,  of  toq)edoes,  and  alx)ve  all  of  vessels  armed 
with  the  ram. 

' "  I  do  not  conceal  my  satisfaction  at  seeing  that  my  plans  have 
been  approved  by  the  majority  of  the  officers  at  the  head  of  our 
Navy.  I  have  experienced  an  equal  satisfaction  in  seeing  that  England 
is  travelling  on  the  same  road  which  for  a  whole  year  I  have  i)ointed 
out  to  Parliament.  She  const  met  s  the  'Conqueror'  and  the  'Col- 
lingwood'  with  30  c/m.  (12  inches)  of  armour,  and  other  ships  of 
still  smaller  dimensions.     Indeed,  the  mean  tonnage  of  her  armour- 
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clads  does  not  exceed  6,400  tons.     France,  while  continuing  the  con-    Captain  dt 
struction  of  two  large  ships  of  11,000  tons,  which  are  smaller  than         ''^ 
our  two  latest  ships,  is  constructing  four  ships  of  5,500  tons  and  two 
of  4,000  tons." 

*  I  must  now  remind  the  Chamber  of  a  question  that  has  not  yet  Torpedo- 
been  thoroughly  investigated  in  Italy,  a  question  the  imi)ortance  and  ^ 
value  of  which  we  have  not  yet  accurately  estimated.  I  speak  of 
torpedo-vessels.  For  my  jmrt  I  firmly  believe  it  is  imi>ossible  to 
exaggerate  the  imi)ortance  of  providing  torpedo-vessels.  The  most 
recent  experiments  have  incontestably  proved  that  these  "  shaq)- 
shooters  of  the  sea "  may  in  broad  daylight  dart  out  on  the  most 
powerful  ironclad  and  destroy  her. 

*  It  will  be  easily  objected  that  these  torpedo-boats  may  be  sunk 
by  the  guns  of  the  ironclad  which  they  attack ;  but  I  would  observe 
that  an  ironclad  costs  from  15  to  25  millions  ( 600,000Z.  to  l,0OO,000i.), 
while  the  best  of  the  torpedo-boats,  with  a  speed  of  21  miles,  docg 
not  exceed  253,000  lire  (10,C00Z.).  But  the  most  powerful  iron- 
clad, if  attacked  simultaneously,  even  in  broad  daylight,  by  ten  of 
these  torpedo-boats,  would  be  in  great  danger.  If  she  has  not  other 
torpedo-boats  to  oppose  to  them,  and  must  fight  by  herself  alone — 
though  she  may  certainly  be  able  to  sink  five  or  six,  or  perhaps  even 
more  of  them — yet,  in  a  simultaneous  attack  conducted  resolutely 
and  skilfully  she  would  probably  be  destroyed.  Two  out  of  the  ten 
torpedo-boats  might  succeed  in  getting  at  the  underneath  part  of 
the  colossal  ship  and  sinking  her.  This  terrible  result  would  be  all 
the  more  disastrous,  because  the  ten  toq>edo-vessels  engaged  in  the 
attack  would  not  have  cost  more  than  one-tenth  the  value  of  the 
ironclad  which  they  had  destroyed. 

*  Any  comment  on  this  I  consider  superfluous;  but  I  must  add 
that,  even  to  a  greater  degree  than  in  a  war  of  offence,  the  torpedo- 
vessels  are  elements  of  a  mighty  power  in  the  defence  of  our  exten- 
sive coasts. 

*  It  is  not  i)ossible  to  exaggerate  the  urgency  of  providing  tor- 
pedo-boats. England  already  possesses  70,  and  is  constructing 
more  every  day.  Kussia  already  has  110,  France  66,  Denmark  8, 
Holland  12,  Greece  20,  while  in  Italy  we  have*  only  two  torpedo- 
boats.' 

In  the  adjourned  discussion  Captain  Albini  si)oke  to  the  follow- 
ing effect : — 

.     '  Large  shij>s  represent  the  nucleus  of  great  forces,  that  is  to  say,      Cantaim 
by  Binalogy  the  bulk  of  the  army, i.«.,  the  infantry;  the  other  ships      -4«Wiii. 
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Contain  represent  the  subsidiary  troops  which  are  requisite  for  them,  i.6.,  the 
cavalry,  the  engineers,  and  other  divisions.  .  .  . 

*I  believe  that  we  may  well  discuss  the  advisability  of  construct- 
ing some  ships  of  moderate  size  in  limited  proportions,  in  order  to 
assist,  as  I  have  said,  the  larger  ships ;  and  I  earnestly  entreat  the 
Chamber  to  concede  this  addition  to  the  Navy  List  in  order  to 
obtain  a  naval  force  corresponding  to  the  aspirations  of  our  country. 

*If  the  Chamber  should  not  intend  to  approve  this  increased 
expenditure,  it  might  be  necessary  to  substitute  (mark  well  the  word 
"substitute")  for  large  ships  others  of  moderate  size.  I  declare  I 
would  never  cease  to  deplore  such  a  measure,  which  I  should  con- 
sider as  a  negation  of  progress,  as  a  want  of  foresight,  and  as  a  true 
calamity  for  the  country.  For  a  nation  of  limited  financial  resources 
I  believe  that  it  is  better  t/O  possess  a  few  formidable  ships,  which  in 
power  may  be  in  advance  of  the  times,  rather  than  to  possess  a 
number  of  moderate  sized  ships  which  may  become  antiquat^  as  soon 
as  they  are  built,  which  are  not  in  a  condition  to  maintain  their 
efficiency  in  the  feuje  of  rapid  changes,  and  which  would  be  in  danger 
after  a  short  interval  of  imposing  on  the  country  the  necessity  of 
reconstructing  its  naval  forces 

*  Admiral  di  San  Bon,  with  the  fine  perception  that  characterises 
the  man  of  genius,  knew  how  to  foresee  and  provide  against  being 
caught  unawares  by  these  sudden  changes.  His  searching  eye  knew 
well  how  to  scan  the  horizon  and  to  discern  the  coming  changes, 
without  allowing  himself  to  be  deceived  with  momentary  pauses  so 
deceptive  to  weaker  minds. 

*  We  owe  it  to  his  brilliant  design,  in  which  he  was  so  ably  assisted 
by  Signor  Brin,  that  we  now  for  the  first  time  have  ships  that  are  not 
condemned  as  antiquated  as  soon  as  they  are  constructed,  but  which 
are  condemned  on  account  of  their  excess  of  strength.  Let  us  rejoice 
in  this  defect,  since  it  is  a  defect  which  will  allow  us  to  see  them  for 
fifteen  or  twenty  years  as  towers  of  strength  on  the  sea,  always 
emblems  of  our  great  power. 

*  It  appears  to  me  that  the  time  has  now  arrived  when  we  should 
cease  from  calumniating  our  bold  national  design.  Ought  we  to 
abandon  it  because  we  have  no  imitators  ?  It  appears  to  me  folly  to 
think  so.  In  my  opinion  it  is  inaccurate  to  say  that  we  have  no 
imitators,  since  we  see  France  following  on  this  very  path  by  laying 
down  in  her  dockyards  ships  which — if  not  exactly  identical  with  the 
"  Italia  '* — are  very  slightly  different  from  her ;  and  I  am  firmly  con- 
vinced that  in  a  very  short  time  many  more  will  follow  her  example. 

<  Some  quote  England.     But  do  you  suppose  for  an  instant  that 
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England  can  long  remain  in  a  state  of  listless  apathy,  and  contemplate  Captain 
with  indiflference  the  possibility  of  seeing  our  powerful  ships  carrying 
guns  of  100  tons,  to  which  might  be  joined  French  ships  with  equally 
powerful  ordnance,  and  thus  making  her  give  up  the  supremacy  of 
the  Mediterranean  ?  You  can,  gentlemen,  if  you  please,  indulge  in 
these  illusions;  but  I  have  lived  too  long  in  England.  I  know  our 
firiends  too  well  to  participate  in  such  an  error. 

^  Remember  that  when  France  initiated  the  era  of  ironclad  fleets 
by  constructing  the  first  ironclad,  the  "  Gloire,"  England  appeared  to 
take  no  notice  of  this  bold  design,  every  English  newspaper  laughed 
at  it,  and  the  Government  itself  appeared  to  join  in  this  opinion  by 
laying  down  in  the  dockyards  unarmoured  wooden  vessels,  thus  follow- 
ing the  old  system.  But  when  she  saw  that  France  took  no  heed  of 
her  censures,  but  continued  on  her  own  course,  then  she  began  to  lay 
down  in  her  yards  not  one  but  two  ships,  and  prepared  the  plans  for 
a  third ;  then  we  all  know  with  what  diligence  and  with  what  energy 
England  set  herself  to  make  up  for  lost  time,  how  she  at  once  laid 
down  two  ships  larger  and  more  powerful  than  those  of  France,  and 
how  in  a  short  time  she  was  able  to  surpass  her  rival. 

*  In  my  opinion  this  momentary  reluctance  on  the  part  of  England 
arises  from  the  same  causes  which  have  always  been  in  operation 
every  time  that  other  nations  seek  to  concentrate  great  power  in  one 
single  vessel.  England,  with  her  vast  colonies  scattered  all  over  the 
world,  has  need  of  an  extraordinary  number  of  ships ;  and  therefore 
her  policy  and  her  interest  lead  her  to  oppose  the  increase  in  the 
power  of  single  ships,  because  otherwise  she  would  be  forced  into  a 
fabulous  expenditure.  I  attach  no  value  therefore  to  this  apjmrent 
reluctance  on  the  part  of  England.  .  .  . 

*  There  is  another  reason  why  we  have  not  been  so  rapidly  imitated 
in  our  great  ships.  The  "  Italia  "  was  already  half  constructed,  not 
only  before  foreign  nations  knew  the  details  of  her  construction,  but 
(and  this  I  can  assert  without  fear  of  contradiction)  before  the  naval 
constructor  himself,  who  directed  the  building  of  the  vessel,  i)osseased 
the  complete  designs;  and  this  scrupulous  reserve — which  was 
specially  directed  by  San  Bon — was  inspired  by  the  patriotic  desire 
of  keeping  other  nations  from  imitating  us,  and  thus  preserving  as 
long  as  possible  to  om-  country  the  advantage  of  having  ships  more 
powerful  and  more  formidable  than  any  at  that  time  existing.  But 
now  that  we  have  obtained  this  result,  that  we  i)ossess  the  most 
powerful  ships,  are  we  to  condemn  them  ?  Great  ideas  and  great 
projects,  by  a  natural  law,  pursue  their  course  but  slowly.  .  .  . 

*  Suppose  for  an  instant,  gentlemen,  that  you  are  men  of  property 
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Captain  dcsirous  of  employing  your  capital  in  a  particular  foreign  business. 
With  this  idea  you  summon  a  comi)etent  shipbuilder,  and  you  exi>laiii 
to  him  the  sum  which  you  intend  to  expend  and  the  principal  re- 
quisites of  the  vessel  for  the  business  you  have  determined  to  embark 
in.  The  constructor,  after  having  studied  your  problem,  comes  to 
you  and  says, "  This  is  the  plan  of  a  ship  which  is  within  the  sum  you 
have  determined  to  expend ;  she  has  all  the  qualities  necessary  for 
your  traffic ;  but  I  cannot  guarantee  that  she  will  maintain  these 
qualities  for  four  or  five  years,  if  in  the  interval  imjx)rtant  changes 
take  place  in  your  business.  But  if  you  will  expend  a  fifth  or  a  sixth 
more  than  the  sum  which  you  have  determined  ui)on,  I  can  guarantee 
a  ship  which  will  not  only  answer  your  purpose  now,  but  which  it  is 
ninety-nine  chances  to  one  will  continue  to  do  so  for  fifteen  years, 
even  if  great  changes  shall  have  meantime  taken  place." 

*  What  is  the  decision  that  you  would  come  to  in  this 
matter  ? 

^  It  appears  to  me  that  you  would  decide  to  select  the  ship  which 
has  all  the  requisites  for  present  wants,  and  gives  you  confidence 
that  in  the  immediate  future  it  would  not  be  necessary  to  incur  a 
larger  expense. 

*This,  gentlemen,  is  a  fair  statement  of  the  question,  as  between 
large  and  small  ships  of  war.  With  small  ships  of  war  you 
may  barely  succeed  in  obtaining  the  requisites  for  the  time ;  but 
you  have  no  guarantee  that  you  will  continue  to  do  so  for  a  period  of 
five  or  six  years,  if  in  that  period  important  changes  in  engineering 
should  take  place.  With  a  large  ship  you  are  sure  of  being  able  to 
satisfy  the  requirements  of  fifteen  or  twenty  years,  even  though  in 
that  time  considerable  changes  shall  have  taken  place. 

*  But  here  it  is  necessary  to  make  the  same  calculation  that  you 
have  made  for  your  merchant  ship :  you  have  to  estimate  the  pro- 
babilities of  future  changes.  You  see,  in  the  first  place,  continual 
changes  in  engines  and  in  boilers.  All  new  ships  will  be  endowed 
with  superior  speed — a  quality  all  the  more  requisite  when  we  see 
the  increased  numbers  of  very  swift  cruisers  and  torpedo-boats,  to 
which  allusion  was  yesterday  made  by  the  Minister.  The  highest 
rate  of  speed  will  be  of  the  utmost  importance  for  our  new  ships,  if 
they  are  not  to  be  absolutely  inferior  to  those  in  course  of  construc- 
tion by  other  nations. 

*We  see  the  manufacturer  of  armour-plating  making  greater 
progress  than  ever.  The  immense  resistance  recently  obtained  by 
the  amalgamation  of  iron  and  steel  is  preparing  a  new  era  in  the 
rejsistance  of  armour-plating.    An  economy  in  weight  unlooked  for 
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eight  or  ten  months  ago,  and  which  cannot  be  realised  with  guns,      Captain 
has  been  eflfected. 

*  I  do  not  hesitate  to  declare  that  I  was  among  those  who  rested 
in  the  hope  of  a  triumph  gained  by  ordnance  of  moderate  size,  but 
the  maker  of  armour- plating  has  di8api)ointed  our  hopes.  He  will  in 
a  short  time  be  in  a  position  to  give  us  armour  capable  of  resisting 
even  our  100-ton  guns. 

*  I  sincerely  trust  that  my  country  may  not  be  compelled  to  employ 
guns  of  greater  size  than  100  tons,  but  I  greatly  fear  that  such  good 
fortune  will  not  be  her  lot.  .  .  . 

^  Five  years  ago  locomotive  torpedoes  were  only  capable  of  de- 
veloping a  speed  of  eight  miles  an  hour,  their  course  was  uncei-tain, 
and  the  chance  of  their  hitting  very  doubtful.  In  1879,  we  have 
seen  these  torpedoes  acquire  a  speed  of  18  knots;  in  1880,  of 
25  knots ;  and  1  believe  I  am  venturing  on  no  empty  prophecy  when 
I  say  that  in  two  or  three  years  we  shall  see  them  attain  a  speed  of 
30  miles.  You  will  easily  understand  that  the  chances  of  hitting 
increase  in  a  great  measure  with  the  increase  in  velocity ;  and  con- 
sequently you  see  what  a  jx)werful  wea]X)n  this  may  be  for  future 
ships.  If  you  wish  effectually  to  guard  against  it,  there  is  no  other 
means  of  obtaining  your  end  except  in  the  construction  of  large 
ships,  because  it  is  only  with  a  very  large  sj^ace  between  the  skins  of 
the  ship  that  the  intensity  of  the  damage  can  be  diminished. 

*  Without  wishing  to  enter  into  any  speculation  as  to  the  intensity 
of  the  effect  of  tor^^edoes,  I  would  simply  say  that  the  effects  of 
this  weaix)n  are  very  violent  at  the  centre  of  explosion.  They 
rapidly  decrease,  in  pro[)ortion  as  the  distance  increases,  and  at 
fifteen  or  sixteen  feet  the  effect  may  be  considered  as  nil.  Thus 
a  large  ship  would  be  in  the  condition  of  a  person  whose  cloak  had 
been  pierced  by  a  ix)niard  stab,  but  who  escaped  without  a  scratch. 
This  comparison  represents  the  relative  chances  of  large  and  small 
ships.  It  is  admitted  by  many  competent  autliorities,  that  in  future 
naval  engagements  great  use  will  be  made  of  tori)edo-boats.  It  is 
therefore  necessary  to  guard  against  this  new  instrument  of  attack. 

'  To  do  this  you  must  increase  the  number  of  your  small  guns, 
and  re})el  the  attacks  of  these  torpedo-boats  with  boats  of  a  similar 
kind.  Your  ships  must  cairy  a  sufficient  number  of  these  boats  to 
comjiete  on  equal  conditions  with  the  enemy,  and  this  result  you 
cannot  obtain  with  small  ships.  You  may  indeed  carry  a  couple  of 
tori)edo-boat8  in  a  small  ship  of  7,000  tons ;  but  you  will  have  diffi- 
culty in  doing  so.  On  the  other  hand,  in  large  ships  you  can  carry 
five  or  six  of  these  boats  without  inconvenience.     In  short,  by  con- 
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^'Vtem  tinuing  the  enumeratioii  of  the  dangers  which  you  see  on  the  horizon, 
you  may  convince  yourselves  that  everything  points  to  great  changes, 
and  that  you  cannot  meet  the  exigencies  of  the  case  without  having 
recourse  to  large  ships.' 

Hw^^  Signor  Ricotti,  after  some  introductory  remarks,  entered  into  a 

history  of  the  ^  Italia.'  He  showed  that,  when  she  was  first  com- 
menced in  1875,  it  was  intended  that  she  should  have  two  guns 
of  100  tons,  a  total  displacement  of  13,700  tons,  and  a  draught  of 
water  of  30  feet.     These  figures  were  increased  in  1877.     The  ar- 

#  

mament  was  increased  to  four  guns  of  100  tons.  The  displacement 
was  raised  to  14,400  tons.  The  draught  of  water  was  increased 
to  31  feet.  It  was  proposed  that  a  fifth  ship  should  be  laid  down, 
which  should  be  an  improved  '  Italia '  but  with  only  two  guns  of 
100  tons.  The  diflference  between  the  two  and  four  guns  is  not  so 
great  as  at  first  sight  might  appear.  The  number  of  projectiles  on 
board  in  both  cases  would  be  200  (aggregate  weight  200  tons),  the 
additional  guns  being  chiefly  desirable  as  a  resource  in  case  of  acci- 
dents. But  though  this  fifth  ship  had  been  authorised  two  years 
ago,  she  has  never  been  commenced ;  and  it  is  now  projwsed  to  sub- 
stitute instead  two  ships  of  the  *  Acton  '  tyi)e. 

The  speaker  quoted  the  opinion  of  Captain  Acton,  brother  of 
the  Minister,  that  it  was  impossible  to  have  a  vessel,  with  all  the 
requirements  of  the  first  class,  with  less  than  10,000  tons  displace- 
ment and  a  draught  of  less  than  26  feet ;  and  declared  that  if  all 
the  evidence  had  been  fairly  represented  it  would  have  been  most 
unfavourable  to  the  ^  Acton  '  type. 

He  complained  of  the  conditions  imposed  by  the  Minister  in  his 
programme,  *  that  the  draught  of  the  new  vessel  when  fully  equipped 
should  not  exceed  24  ft.  6  in.,  in  order  to  allow  of  her  passage 
through  the  Suez  Canal.'  For  Italy,  however,  the  question  of  para- 
mount importance  was  the  defence  of  her  coast. 

The  speaker  then  compared  the  reduced  speed  of  16  miles  of  the 
*  Acton'  vessel  with  the  18  miles  of  the  'Italia';  and  quoted  the 
combat  of  the  Horatii  and  Curiatii  to  show  the  vast  imix)rtance 
of  speed  as  enabling  a  vessel  to  advance  or  retreat,  and  thus  choose 
the  time  and  place  of  combat.  The  '  Acton '  type  would  only  be 
able  to  compass,  at  10  miles  an  hour,  a  distance  of  3,500  to  4,000 
miles  without  coaling,  as  compared  with  the  7,000  of  the  *  Italia.' 

The  French  ironclads  carry  120  charges  i)er  gun,  the  English 
170,  the  <  Acton  '  only  50. 

Four  vessels  like  the  *  Italia,'  with  their  superior  armour-plating 
and  ordnance,  with  their  increased  power  of  resistance  to  the  ram  or 
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the  torpedo,  with  their  superior  speed  and  coal-carrying  capacity,  Signor 
would  be  superior  in  oflfensive  and  defensive  qualities  to  eight  ships 
of  the  future  ^ Acton'  squadron.  Calculating  the  exi)en8e  of  con- 
struction at  2,000  lire  (80i.)  a  ton,  and  putting  one  class  at  12,000 
tons  and  the  other  at  8,000,  the  expense  of  four  'Italias'  would 
be  96  millions  (3,840,000f.),  and  of  eight  *  Actons'  128  millions 
(6,120,000^.),  an  excess  of  1,280,000^. 

Signor  Sicotti  concluded  his  long  and  eloiiuent  speech  by  pro- 
posing that,  in  addition  to  cruisers,  despatch  vessels,  rams,  and 
torpedo-boats,  the  fleet  should  consist  of  six  or  eight  vessels  which 
could  compete  in  point  of  strength  with  any  of  those  of  France  or 
England,  and  thus  carry  out  the  programme  so  hopefully  initiated 
by  San  Bon  and  supported  by  Brin.     (Great  applause.) 

Admiral  Acton,  Minister  of  Marine,  in  reply  said : — 

*  It  has  been  said  that  France  has  pushed  forward  more  than  ever  jdmimi 
in  the  building  of  colossal  ships.     From  official  documents,  however,  j^fn^j^r  ^j 
it  appears  that  in  France  there  are  nine  ironclads  of  the  first  class  Marine, 
which  have  a  displacement  of  less  than   6,000  tons;  and  that  of 
her   25   ironclads  of  the  first  class,  two  alone,  which  are  still  in 
course  of  construction,  about  equal  our  "Duilio,"  i.e.,  11,000  tons. 
From  these  official  documents  we  see  that  the  French  armour-clads 
at  the  water-line  are  entirely  protected  with  an  armour-plating  of 
22^  inches  amidships.     France  has  no  ironclad  of  15,000  tons  and 
drawing  30  feet,  like  our  "  Italia  "  and  "  Lei^anto,"  and  without  any 
vertical  armour-plating  at  the  water-line.     France,  besides  her  25 
ironclads  of  the  first  class,  has  built  two  ships  with  4,000  tons  less 
displacement  than  ours. 

'These  are  the  facts  for  the  present.  Por  the  future  we  learn 
from  official  documents  that  the  "  Hoche,"  "Neptune,"  "Marceau," 
and  "  Magenta,"  which  are  on  the  point  of  being  laid  down,  will  be 
built  of  iron  [?  and  steel]  after  the  plan  of  the  constructor  Huin. 
Their  plating  will  be  of  a  thickness  of  17J  inches;  their  engines, 
with  a  force  of  6,000  horse-i)ower,  will  give  th(»  vessel  a  sj)eed  of 
14  knots.  The  armament  will  be  composed  of  three  34-c/m.  [13-inch 
46-ton]  gims  in  turrets,  and  eighteen  14-c,  in.  [Sj-inch  53-cwt.] 
guns  on  the  main  deck.  It  has  been  said  that  England  has  not 
followed  our  example  from  pure  Machiavellism.  But  from  official 
documents  we  see  that,  from  1873  down  to  the  present  time  (that 
is  to  say,  from  the  commencement  of  the  "  Duilio  "),  England  has 
spent  on  her  Navy  2,376  millions  (95,000,000^.);  and  out  of  her 
57  armour-clads  she  has  only  one  ship  of  11,400  tons  to  meet  our 
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Admiral  " Duilio "  of  15,000  tons.  In  nine  years,  with  little  less  than  350 
millionH  (14,000,000/.),  we  have  wished  to  construct  four  great  ships. 
Conii)aring  this  with  the  95,000,000/.  expended  by  England,  whose 
fleet  does  not  contain  a  single  "  Italia,"  I  find  it  indeed  strange  to 
8i)eak  of  this  as  Machiavellism.  From  other  official  documents  it 
appears  that  England  is  not  only  content  with  having  followed  this 
l>ath  of  moderation,  but  desires  to  be  yet  more  moderate  for  the  future. 

*  Our  Naval  Attache  in  London  wrote  to  me  in  November  last :  — 
* "  At  this  moment  the  reaction  against  huge  guns  and  huge  ships 

is  more  active  than  ever  in  England.' "... 

*  Before  I  assujned  the  portfolio  of  Marine  I  always  considered 
Captain  Albini  to  be  a  strenuous  supporter  of  colossal  guns,  colossal 
engines,  colossal  ships ;  and  I  confess  Captain  Albini,  as  the  Director- 
General  of  Ordnance,  in  exjiressing  his  preference  for  big  guns,  had 
a  great  weight  with  me.  But  in  January  of  this  year  I  found 
in  our  Naval  Review  an  article  by  Signor  Albini  in  which  he  thus 
declares  his  opinions : — 

* "  It  is  a  mistake  to  suppose  that  an  excess  of  jx^wer  in  ordnance 
can  constitute  an  advantage  for  long  ranges,  while  it  has  the  dis- 
advantage of  great  slowness  in  firing  and  decreased  probability  of 
hitting."  "  Some,"  continues  Captain  Albini,  "  are  inclined  to  give 
little  imiK)rtance  to  slowness  of  fire  and  deficiency  in  the  number  of 
guns*  They  consider  that  in  modem  naval  warfare  they  will  never 
succeed  in  obtaining  a  rapid  and  continuous  fire,  and  the  aim  should 
be  to  maintain  a  slow  but  well-directed  fire.  I  do  not  concur  in 
such  an  opinion.  Those  who  propound  it  calculate  that  every  shot 
will  hit,  while  practice  demonstrates  how  small  is  the  proportion  of 
hits. 

* "  They  take  no  account  of  the  numerous  accidents  which  so  often 
hapiMjn  in  the  ordinary  service  of  guns,  and  which  in  a  moment 
imralyse  their  action.  They  do  not  reflect  that  the  cai>ability  of  a 
rapid  fire  does  not  involve  the  necessity  of  firing  at  random,  but 
only  provides  the  means  of  being  ready  to  act  efifectually  at  the 
moment  of  need.  To  allow  the  enemy  to  jwiss  without  having  time 
to  rt^oad  the  gims  is  e(|ui\^lent  to  being  disarmed.  They  forget, 
besides,  that  it  is  ridiculous  to  insist  so  much  on  the  necessity  of 
constructing  ships  with  great  }>owers  of  evolution  if  their  guns 
cannot  act  in  unison  with  this  quickness  of  movement.  The  time 
which  transpires  between  one  shot  and  the  other  is  double  the  time 
which  is  required  to  effect  a  complete  circle  in  ships  of  the  type  of 
the  <  Duilio '  or  the  *  Inflexible.' " 

'  Captain  Albini  has  laboured  with  me  in  the  construction  of  the 
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type  of  ship  of  7,500  tons,     I  was  justified,  therefore,  in  considering      At/mimi 
that  he  held  to  the   opinion   expressed   in  his  article.     Yesterday 
I  heard  with  surprise  that  he  had  changed  his  opinions.  .  .  . 

'  I  do  not  intend  that  the  new  ship  should  cost  more  than  fifteen 
millions  (600,000/.)     Her  tonnage  will  not  exceed  9,000. 

*  With  regard  to  the  accusation  of  change  in  our  opinions,  I  will 
quote  the  following  oflScial  statements  : — 

*  "  The  four  large  ships  of  the  first  class  already  designed,  one  of 
which  has  already  been  completed,  the  others  being  in  dififerent 
stages  of  completion,  satisfy  in  an  eminent  degree  the  condition  of 
the  maximum  power  for  ofiFence  and  defence ;  but  it  appears  to  me 
that  their  size  may  render  them  less  suited  for  the  exigencies  of 
naval  warfare,  and  that  if  we  continue  to  construct  ships  of  a  great 
size  and  cost  we  shall  not  have  sufficient  numbers  to  provide  su]>- 
stitutes  for  the  ironclads  which  drop  out  of  our  list." 

'  And  again : — 

*  "  It  appears  to  me  that  the  sixteen  ships  of  the  first  class  ought 
to  comprise  the  various  types  of  vessels  for  fighting  against  ships  or 
forts.  And  as  we  have  at  this  moment,  either  completed  or  in 
course  of  construction,  four  very  large  ships,  it  would  be  desirable  to 
construct  two  of  moderate  draught  and  dimensions  more  adapted  for 
coast  service  and  the  hydrographical  conditions  of  Italy.  On  ficcount 
of  their  more  rapid  construction,  these  may  fill  the  gaps  which  our 
old  ironclads  may  leave  in  our  lists." 

*  Before  replying  to  the  various  technical  points  raised  by  Captain 
Ricotti  with  respect  to  these  new  ships,  I  maintain  that  it  is  not  a 
question  of  the  "  Acton  "  type,  or  the  "  Saint  Bon  "  typo,  or  the 
**  Brin  "  tjire  ;  because  the  difference  of  the  types  does  not  depend 
on  either  displacement  or  draught.  In  the  "  Duilio  "  we  have  main- 
tained the  armour-plating  at  the  water-line  for  the  central  redoubt 
alone.  In  the  "  Italia "  we  have  given  up  the  vertical  armour- 
plating  at  the  water-line. 

*The  French  protect  with  armour  the  entire  water-line;  the 
English  follow  the  same  rules  that  we  have  adopted  for  the  "  Italia." 
The  ship  that  I  propose  to  construct  is  of  the  type  of  the  "  It4ilia," 
but  adapted  for  repairing  in  our  ports  in  the  Adriatic,  and  for  passing 
through  the  Suez  Canal.  Captain  Ricotti  made  it  a  great  point  that 
this  new  ship  would  only  have  a  speed  of  sixteen  knots,  which  is 
inferior  to  that  of  the  "  Italia."  I  will  tell  him  my  reasons  for  this. 
A  speed  of  sixteen  knots  I  consider  sufficient,  because  it  is  superior 
to  all  other  ironclads  in  existence  or  in  course  of  construction. 

*  The  reason  we  sought  to  obtain  for  the   "Italia"  a  sjx^od  of 
VOL,  in.  o 
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1 8  miles  depended  on  the  fact  that  torpedo-boats  had  at  that  time 
obtained  a  speed  of  only  16  to  17  miles.  But  directly  they  reached  a 
speed  of  21  miles  it  appeared  to  me  no  longer  worth  while  to  make 
enormous  sacrifices,  and  aft^r  all  to  be  in  a  condition  inferior  to 
them  with  regard  to  sj^eed. 

^  I  would  beg  the  Chamber  to  seriously  consider  the  following 
facts:  In  order  to  increase  from  a  speed  of  fifteen  to  a  speed  of 
seventeen  knots,  we  have  been  obliged  in  the  "  Italia  "  to  pass  from 
machinery  of  10,000  to  machinery  of  18,000  horse-power.  I  have 
reduced  the  provision  for  coal,  because  I  consider  the  provision 
made  in  the  "  Italia  "  excessive.  The  guns  of  the  new  ship  will  be 
650  tons  as  compared  with  700  in  the  "  Duilio,"  a  reduction  of  50 
tons,  which  can  easily  be  effected  without  diminishing  their  offensive 
power  by  availing  ourselves  of  the  improvements  made  in  gunnery. 
P^inally,  I  declare  that  it  is  not  a  question  of  changing  the  type,  but 
of  following  the  same  type  and  rendering  it  more  adapted  to  our 
actual  wants.' 

On  a  subsequent  day  of  the  discussion  Signor  Morana  said : — 

*  England  and  France  have  these  colossal  ships  in  the  proportion 
of  two  to  thirty,  or  two  to  fifty  ;  we  have  them  in  the  proportion  of 
four  to  nothing.  England  has  always  opposed  certain  inventions, 
especially  that  of  Fulton,  the  inventor  of  torpedoes,  because,  as  Earl 
St.  Vincent  said,  "  Torpedoes  are  the  arms  which  place  poor  nations 
on  an  equality  with  the  rich,  who  alone  are  able  to  construct  large 
vessels.'* 

'Austria  has  her  "Tegetthoff,"  and  Germany  her  "Sachson," 
"  Wurtemburg,"  and  "Preussen,"  of  from  7,000  to  8,000  tons,  with 
six  guns  capable  of  piercing  the  armour  of  the  "Duilio,"  and  which  have 
armour-plating  of  17|  inches,  besides  the  vertical  protection  of  coal. 

'  The  "  Italia,"  a  ship  of  1 5,000  tons,  carries  700  tons  weight  of 
artillery.  It  should  be  1,300  tons.  The  new  ship  of  8,000  tons  will 
carry  670  tons,  an  inferiority  as  regards  weight  of  fifty  tons,  but  a 
reduction  in  expense  of  10  million  lire  (400,000^.).  Moreover,  the 
700  tons  of  ordnance  of  the  ''Italia"  consist  of  guns  of  100  tons, 
which  have  no  greater  force  than  those  of  the  improved  50-ton  guns. 

'  The  "  Italia  "  and  the  "  Duilio  "  represent  two  opposite  concep- 
tions :  the  "  Duilio "  that  of  extreme  defensive  power  based  on 
armour-plating ;  the  "  Italia  "  the  abandonment  of  armour-plating. 
The  new  ship  follows  the  "  Italia,"  but  with  smaller  dimensions  and 
more  powerful  ordnance. 

'  We  must  not  forget  what  has  happened  to  France.  She  had 
spent  120  millions  ol  francs  (4,800,000i.)  on  her  Navy;  and  in  the 
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hour  of  her  need,  in  1870-71,  her  fleet  was  useless  and  inoperative  :    ^hr^r 
and  why  ?     Because  they  drew  too  much  water.' 

Captain  Ricotti,  in  some  further  remarks,  said : — 

'  If  we  were  to  build  eight  ships  like  the  "  Italia  "  we  should  ^z'^** 
8i)end  all  our  fund  of  200  millions  (8,000,000^.),  and  yet  should  not 
have  the  sixteen  ships  assigned  by  law.     In  my  opinion  the  other 
ships  ought  to  be  small  monitors/ 


03 
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THE  COMPILER'S  SPEECHES  IN  PARLIAMENT. 

{Rejyrinted  from  Hanmrd't  Debates.) 

State  of  the  Navy;  Ironclad  Ships;  Obaervations. 

Mr,  T.     The  motion  I  have  placed  on  the  paper  embraces  both  armoured  and 
'[^^     unarmoured  ships. 
1875  ^'  While  the  principles  I  seek  to  enforce  apply  equally  to  either 

ProgreBs  of  class,  for  the  sake  of  brevity  my  observations  shall  be  confined  to 
tiun.  ironclad  ships.     I  may  at  once  exjjlain  that,  in  recommending  that 

an  effort  should  be  made  to  combine  the  more  essential  qualities  of 
a  man-of-war  with  reduced  dimensions,  I  do  not  desire  to  criticise  in 
any  unfavourable  sense  the  ship-building  policy  of  the  past.  The 
ships  designed  by  the  Hon.  Member  for  Pembroke  (Mr.  E.  J.  Reed) 
and  his  successors  are  admitted  by  the  most  comi)etent  authorities 
abroad  to  be  superior  to  any  yet  built  in  their  own  naval  yards.  We 
have  been  going  with  the  times,  and  keeping  well  ahead  of  other 
nations.  On  the  other  hand,  it  will  be  admitted  that  much  dis  ap- 
pointment has  been  felt  that  the  number  of  fighting  ships  we  have 
been  able  to  turn  out  has  been  year  by  year  diminishing.  During 
the  last  ten  years  we  have  launched  on  the  average  two  ironclads 
annually.  The  former  average  was  insufficient,  and  there  had 
been  a  marked  falling  off  in  the  last  three  years.  In  1870,  six  ships 
were  launched,  including  three  of  the  *  Audacious '  type,  and  the 

*  Hercules '  and  ^  Sultan,'  which  still  remain  the  most  powerful  masted 
ironclads  we  possess. 

In  1871   we  launched  seven  ships ;    but  four  of  these,  of  the 

*  Cyclops'  class,  were  comparatively  small,  and  intended  only  for 
coast  defence.     In  1872  we  launched  three  ships,  the  '  Devastation,' 

*  Thunderer,'  and  '  Rupert.'  In  the  two  succeeding  years  no  additions 
were  made  to  our  armoured  fleet,  and  when  the  'Alexandra'  was 
recently  launched  at  Chatham,  an  interval  of  nearly  three  years  had 
elapsed  since  an  ironclad  had  been  added  to  the  Navy.     The  cause 
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of  this  stagnation  is  not  so  much  the  insufficiency  of  the  estimates  as  Mr.  T, 
the  extravagant  cost  of  the  individual  ships.  Previous  to  the  ironclad  "'^'*^' 
epoch  a  ship  of  war  could  be  built  for  IfiOOL  a  gun.  The  cost  has 
now  increased  to  125,000?.  a  gun,  and  these  figures,  large  as  they  are, 
may  be  considerably  augmented  before  the  '  Inflexible '  and  the 
*  Dreadnought '  are  completed.  Such  an  outlay  is  the  less  satisfactory 
at  a  time  when  questions  are  being  raised  as  to  the  policy  of  building 
these  enormous  ships  under  the  altered  conditions  of  naval  warfare. 

I  may  here  explain  that,  in  insisting  on  the  policy  of  building 
ships  of  more  moderate  dimensions,  I  do  not  seek  to  reduce  ex- 
penditure. Previous  to  the  Franco-Prussian  war,  it  might  have  been 
possible  to  bring  down  the  Naval  Estimates  to  a  sum  not  exceeding 
10,000,000?.  Since  that  tremendous  struggle  the  armaments  of  the 
Continental  powers  have  been  permanently  increased  ;  and  our  posi- 
tion is  necessarily  affected  by  the  policy  of  other  nations.  The  par- 
ticular amount  required  must  be  determined  by  the  responsible 
Ministers  of  the  Crown,  and  they  need  never  shrink  from  asking  for 
what  is  necessary  to  maintain  an  efficient  Navy. 

The  Naval  Estimates  have  been  often  criticised,  but  the  criti-  Modifica- 
eisms  have  been  directed  not  so  much  to  the  aggregate  amount  type  reiuc- 
as  to  the  injudicious  application  of  the  money  voted  to  the  Naval  ^"{^f^J^ 
Service.  The  most  rigid  economists  in  the  House  of  Commons  have  England. 
no  desire  to  starve  the  Navy,  though  they  are  anxious  that  our 
effective  strength  shall  be  proportionate  to  the  outlay  incurred.  It 
is  one  essential  condition  of  economy  in  expenditure  that  all  sudden 
fluctuations,  whether  of  increase  or  reduction,  should  be  avoided. 
It  is  equally  essential  that  the  designs  we  adopt  for  om-  vessels  of 
war  should  be  framed  in  accordance  with  the  latest  and  most  approved 
ideas  in  construction.  When  we  review  the  past  history  of  the  Navy, 
we  find  many  instances  where  we  have  been  too  obstinate  in  resisting 
inevitable  changes  in  the  system  of  naval  construction.  We  have 
clung  to  the  accepted  types  because  a  reversal  of  policy  would 
have  been  tantamount  to  an  admission  that  the  fleet,  which  we  had 
created  at  great  pains  and  cost,  had  become  obsolete,  or,  at  best,  of 
little  value.  It  is  my  object  to  prevent  a  similar  error  in  our  own 
times,  and  I  venture  to  think  the  present  occasion  is  not  altogether 
inopportune.  The  estimates  before  us  include  two  armour-clads,  on 
each  of  which  it  is  proposed  that  only  two  workmen  shall  be  em- 
ployed. A  force  so  insignificant  can  make  no  appreciable  progress 
in  the  herculean  task  in  contemplation.  Modification  in  the 
designs  at  the  present  stage  would  therefore  involve  no  very  serious 
loss. 
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It  is  undoubtedly  most  difficult  to  fonp  a  distinct  conception  of 
the  future  requirements  of  the  maUriel  of  the  Navy.  But  the 
problem  must  be  faced.  The  other  maritime  Powers  are  not  de- 
pendent, like  ourselves,  for  their  very  existence  on  the  command  of 
the  seas.  They  can  afford  to  await  the  result  of  our  costly  experi- 
ments. We  are  in  a  different  position.  The  question  we  have  to 
decide  is  not,  whether  we  shall  or  shall  not  for  a  time  suspend  our 
shipbuilding  operations,  but  rather  what  type  or  tyj)es  it  is  most  ad- 
vantageous to  adopt,  having  regard  to  the  actual  and  prospective 
conditions  of  naval  warfare.  We  must  therefore  make  up  our  minds 
on  a  number  of  questions,  which  it  is  more  easy  to  suggest  than 
to  answer.  Are  we  right  in  building  ships  of  monster  size  solely 
for  the  purpose  of  carrying  armour,  ponderous  in  weight,  but  no 
longer  impenetrable?  In  the  Middle  Ages  armour  for  personal 
defence  was  gradually  increased  in  weight,  until  it  became  an 
un8up][X)rtable  incimibrance.  Our  vain  endeavours  to  give  protection 
to  ships  of  war  seem  likely  to  lead  to  a  similar  result.  It  is  prac- 
tically impossible  to  give  more  than  a  partial  protection  to  ships 
of  the  largest  tonnage  against  the  guns  already  introduced,  still  less 
can  it  be  practicable  to  withstand  the  irresistible  ordnance  in  process 
of  manufacture. 

In  1871,  the  Committee  on  Naval  Designs  reported  that  we  were 
approaching  a  period  when  the  guns  would  assert  a  final  and  decided 
superiority  over  armour.  Admirals  Elliot  and  Kyder,  in  their  sepa- 
rate report,  expressed  an  opinion  that  the  continued  use  of  side 
armour  was  of  doubtful  expediency.  They  objected  to  the  use  of 
any  vertical  side-armour  of  less  than  twenty  inches  in  thickness  as 
a  protection  to  the  vitals  of  a  ship.  They  believed  that  if  war  broke 
out^  and  our  fleet  were  protected  by  this  armour,  the  other  maritime 
nations  would  resort  to  the  use  of  guns,  against  which  the  armour 
we  were  then  employing  would  afford  no  protection. 

At  the  date  when  they  wrote,  the  Elswick  Company  were  making 
twelve  100-ton  guns  for  the  Italians,  and  the  French  had  a  38-ton 
breech-loading  gun,  which,  next  to  our  own,  was  the  most  powerful 
gun  in  any  navy.  M.  Dislere  in  his  suggestive  essay,  recently  pub- 
lished— La  Marine  Cuira^aee — condemns  as  inadequate  any  armour 
of  less  than  sixteen  inches  in  thickness ;  and  it  has  been  laid  down 
by  the  Right  Hon.  and  gallant  Member  for  Stamford  (Sir  John  Hay) 
that  a  ship  defended  by  sixteen-inch  armour  must  have  a  displace- 
ment of  16,000  tons.  In  the  opinion  of  M.  Dislere,  armour,  if  pene- 
trable, is  worse  than  useless ;  for  if  there  be  reason  to  hope  that 
large  shells  may  penetrate  the  thin  sides  of  unarmoured  ships  with- 
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out  burstingy  it  is  certain  that  they  will  burst  against  the  weakest     Mr,  t, 

armour.  ^ 

While  the  value  of  armour  as  a  protection  against  guns  is  daily  ,^V^^it« 
becoming  more  and  more  doubtful,  it  seems  probable  that  engagements  effect  in 
will  hereafter  be  fought,  not  with  the  gun,  but  with  the  ram  and  the  warfare. 
torpedo.  In  support  of  this  statement  I  might  multiply  quotations 
from  Commander  Noel's  able  essay,  The  Gurij  the  Ravi^  and  the  Tor^ 
pedo ;  from  Captains  Colomb  and  Pellew,  from  Admirals  Touchard 
and  Jurien  de  la  Gravi^re,  from  M.  Disl^re  and  many  other  autho- 
rities. In  dissenting  from  the  report  of  the  Committee  on  Naval 
Designs,  Admirals  Elliot  and  Ryder  express  their  firm  conviction 
that  the  most  destructive  means  of  attack  will  be  found  in  the  ram 
and  the  torpedo ;  that  the  most  efficient  ram  will  prove  the  most 
efficient  fighting  ship,  and  that  the  leading  features  of  unsinkableness 
and  handiness,  which  constitute  the  best  ram,  will  also  facilitate  the 
avoidance  of  the  enemy's  torpedoes.  Looking  to  the  growing 
importance  of  ram  and  torpedo  warfare,  it  appeared  to  them  most 
desirable  to  avoid  building  ships  of  such  large  dimensions  as  the 
modified  *  Fury,'  with  a  displacement  exceeding  10,000  tons.  In 
the  United  States  special  attention  has  been  devoted  to  torpedoes. 
Admiral  Porter,  in  an  official  report,  has  predicted  that  in  the  next 
great  naval  fight  the  toq)edo  will  decide  the  result.  At  Berlin  it 
has  been  determined  to  build  no  more  large  ironclads  at  present. 
General  Von  Stosch,  the  head  of  the  German  Admiralty,  stated  in  the 
Reichsrath  last  December,  that  the  improvement  in  tori>edoes  ren- 
dered it  undesirable  to  build  the  flotilla  of  monitors  for  coast-defence 
included  in  his  former  shipbuilding  programme.  In  France  it  is 
believed  that  the  torpedo  is  destined  to  produce  in  naval  tactics  a 
revolution  not  less  complete  than  those  which  have  been  already 
brought  about  by  steam,  rifled  guns,  armour-plating,  and  the  ram. 
The  torpedo  will  now,  M.  Dislere  predicts,  be  fired  from  the  broad- 
side of  ships  in  action.  It  may,  in  short,  be  regarded  as  a  sub- 
marine gun.  During  the  Franco-Prussian  war,  the  French  fleet  in 
the  Baltic  was  reduced  to  complete  inaction  by  the  dread  of  torpe- 
does. Turning  from  foreign  opinions,  what  do  we  learn  from  the 
most  eminent  authorities  in  our  own  country  ?  Sir  Spencer  Robin- 
son told  the  Committee  on  Designs  that  he  believed  a  total  change 
in  naval  warfare  was  impending ;  that  what  we  wanted  most  was 
neither  *  Devastations '  nor  '  Sultans,'  but  a  class  of  immensely 
powerftil  torpedo  ships.  Torjiedoes  were  destined  to  a  great  i)osition 
in  naval  warfare.  Here  it  may  be  asked  whether  the  attention  of 
the  Constructor's  Department  has  been  sufficiently  directed  to  toi|)edo 
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vessels.  We  have  completed  one  small  vessel,  the  *  Vesuvius,"  but 
a  first  experiment  must  inevitably  suggest  many  improvemeDts 
which  could  be  advanbigeously  introduced  in  subsequent  designs. 
Mr.  l^arnaby  has  frankly  admitted  that  it  is  a  question  how  far  we 
dare  go  on  putting  large  sums  of  money  into  single  ships,  remem- 
bering that  every  ship  in  existence  can  be  penetrated  by  torj>edoes, 
the  largtj  ships  as  easily  as  the  small  ships. 

Where  such  differences  of  opinion  prevail,  it  is  difficult  to  arrive 
at  a  conclusion  us  to  the  most  judicious  i)ractical  application   of  the 
Shipl)uilding  Vote.     There  is,  however,  a  general  concurrence  of 
opinion  in  favour  of  certain  types.     Hams  are  admitted  to  be  neces- 
sary, and  the   smaller  the   dimensions,  having  due  regard  to  other 
conditions,  the  more  formidable  such  a  vessel  must  be.     The  power 
of  a  ram  depends  on  speed  and  facility  in  turning.     Mohilitate  tngety 
viresqae  acquirit  eundo.     The  steam  ram  should  be  protected  by 
armour  in  vital  points,  and  it  is  impossible  to  give  armour  protection 
to  a  small  vessel  without  some  sacrifice  of  other  qualities.     In  vessels 
specially  designed  to  act  as  rams  it  would  be  advisable  to  give  up 
guus,  and  it  would  be  unnecessary  to  insist  on  a  large  supply  of 
fuel.     The  use  of  rams  for  harbour-defence  has  been  fully  discussed 
by  M.  Dislere.     The  ram  for  coast-defence  must  not,  in  his  opinion, 
be  diverted  from  its  proper  use.     As  Admiral  Goldsborough  has  put 
it,  'The  vessel  must  be  the  projectile,  the  steam-power  the  gun- 
powder.'    The  comluned  effect  of  tlie  weight  of  the  vessel  and   her 
speed  cannot  but  be  irresistible,  and  the  ram,  reduced  to  its  one 
weapon  the  spur,  relieved  from  the  weight  of  the  artillery  and  the 
armour-plating  to  protect  it,  rendered  in  consequence  small,  handy 
and  swift,  cannot  but  be  a  formidable  adversary  to  a  bombarding  and 
blockading  squadron,  comj^wsed  probably  of  ships  greatly  inferior  in 
manteuvring  qualities.     I  trust  that  the  Admiralty  mjiy  feel  justified 
in  ordering  at  least  one  ram  to  be  built,  free  from  the  incumbrance 
of  artillery. 

Turning  to  seagoing  types,  the  Committee  on  Naval  Designs 
were  unwilling  to  give  up  armour  i)rotection,  even  though  the 
armour  might  be  penetrable  by  the  heaviest  guns.  They  say : — 
'  After  making  every  allowance  for  the  disadvantages  that  attend 
the  use  of  an  enormous  deadweight  of  very  costly  armour,  we 
cannot  lose  sight  of  the  nndisputablc  fact  that,  in  an  action  between 
an  armour-clad  and  an  unarmoured  ship  (assuming  that  they  carry 
guns  of  equal  power),  the  former  has,  and  must  have,  an  immense 
advantage  in  being  able  to  penetrate  the  sides  of  her  adversary,  at 
a   distance  at  which  hhe  herself  is  imjienetrable,  and  further,  in 
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being  able  to  use  with   eflFect  those  most   destructive   j)rojeetiles,     ^^'  '^• 
common  shells,  which  fall  harmless  from  her  own  armoured  sides.'  — ; 

While  it  may  be  admitted  that  this  argument  seems  conehisive  ous*  class. 
in  favour  of  the  retention  of  armour  for  first-class  vessels  of  war,  all 
these  advantages  of  the  armoured  over  the  unarmoured  shi[),  on 
which  the  Committee  chiefly  insisted,  are  secured  in  the  '  Audacious  ' 
class.  The  armour  of  these  ships,  which  is  eight  inches  thick  at  the 
most  important  points,  will  resist  the  projectiles  of  the  9-inch  gun  at 
200  yards,  and  must  therefore  continue  to  be  of  service,  until  foreign 
vessels  of  war  receive  a  more  powerful  armament  than  they  usually 
carry  at  the  present  time.  As  cruising  ironclads  for  general  service, 
the  *  Audacious  ^  class — in  which,  for  the  purpose  of  comparison  with 
other  classes,  the  '  Swiftsure '  should  be  included — presents  the  best 
result  yet  attained  for  an  equal  expenditure  of  money.  The  cost  of 
each  of  these  vessels  may  be  put  in  round  figures  at  250,000/. ;  and 
it  is  stated  by  the  constructors  of  the  Admiralty,  in  their  si)ecial 
report,  that  they  have  guns  capable  of  ix^netrating  all  but  the  excep- 
tional armour  of  foreign  Powers,  and  that  they  carry  armour  im- 
penetrable to  all  but  the  exceptional  guns  of  such  Powers.  They 
carry  their  guns  into  action  at  a  speed  closely  approaching  to  14  knots, 
and  they  can  cruise  without  the  use  of  steam.  ]\roreover — and 
this,  perhaps,  is  the  most  importimt  consideration  of  all-  this  result 
is  attained  in  ships  of  a  moderate  size,  and  the  first  cost  of  the  ships 
and  of  the  men  required  to  man  them  is  thus  kept  down  to  the 
lowest  point.  All  these  advantages  have  been  still  more  fully  realised 
in  the  *  Shannon,'  now  building  at  Pembroke.  When,  therefore,  we 
take  into  consideration  that  three  '  Shannons  '  can  be  built  for  the 
cost  of  one  *  Inflexible,'  or  at  least  that  ^\q  SShannons'  can  be  built 
for  the  cost  of  two  '  Inflexibles,'  it  would  api)ear  wise  to  divide  our 
expenditure  more  equally  between  the  two  classes.  Instead  of 
having  only  one  '  Shannon  '  in  progress,  and  two  '  Inflexibles,'  it 
would  be  more  advantageous  to  the  Navy  that  we  should  be  now 
constructing  four  '  Shannons '  and  only  one  '  Inflexible.' 

The  i>olicy  of  building  any  vessels  of  the  '  Inflexible  '  class  is  open  *inflexible.' 
to  some  doubt.  None  are  being  built  in  the  United  Stat(^s,  and  only 
one — the  '  Redoubtable,'  very  slowly — in  France.  In  Russia  the 
*  Peter  the  Great'  is  gradually  approaching  completion,  having  been 
commenced  some  four  or  five  years  ago.  Yet  in  the  present  unde- 
cided state  of  naval  opinion,  and  while  other  Powers  continut*  to 
build  such  vessels,  reluctantly  following  in  the  line  on  which  we 
have  been  proceeding  in  England,  and  imitating  a  j)oliey  which  their 
own  constructors  disapprove,  the  public  might  feel  some  uneasiness 
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if  we  were  to  abandon  altogether  the  construction  of  first-class  iron- 
clads. Sir  Spencer  Robinson's  evidence  before  the  Committee  on 
Designs  is  an  accurate  reflection  of  the  naval  mind  on  this  question. 
He  wanted  more  '  Devastations,'  although  he  fully  recognised  their 
defects.  He  wanted  more  '  Sultans,'  for  services  in  which  the  ships 
would  be  required  to  remain  at  sea  for  a  lengthened  period.  At  the 
same  time,  he  admitted  that  we  were  on  the  eve  of  a  complete  change 
in  naval  warfare ;  and  that,  when  the  torpedo  system  had  become 
more  perfect,  large  ironclads  would  not  be  necessary. 

If  only  the  Admiralty  will  be  firm  in  insisting  on  moderate 
tonnage  in  future  designs,  we  may  rest  confident  that  it  will  be 
found  possible  to  produce  most  formidable  vessels  at  a  greatly  re- 
duced cost.  The  triumphs  of  the  Hon.  Member  for  Pembroke  (Mr. 
E.  J.  Reed)  were  won  by  combining  greater  fighting  power  with 
smaller  dimensions  than  those  adopted  in  the  earlier  ironclads.  The 
*  Hercules '  surpasses  the  *  Minotaur '  even  more  in  the  superior 
facility  with  which  she  can  be  manoeuvTed,  than  in  the  weight  of 
her  armour  and  the  power  of  her  guns.  The  ingenuity  of  our  naval 
architects  would  be  turned  to  good  account  in  designing  the  most 
powerful  ships  that  could  be  built  for  a  sum  not  exceeding  100,000i. 
The  true  policy  of  naval  construction  has  been  well  described  by  M. 
Gervaise,  an  eminent  constructor  of  the  French  Navy. 

Our  aim  should  be,  not  simply  to  produce  ships  more  powerful 
and  of  greater  speed  than  others  of  known  form  and  dimensions.  That 
object  may  generally  be  attained  without  diflBculty,  simply  by  build- 
ing a  larger  ship  than  the  type  you  wish  to  sin-pass.  The  really 
diflScult  problem  is  to  produce  a  ship  which  shall  combine  the  re- 
quired power  and  speed  with  the  smallest  dimensions.  In  other 
words,  the  merit  of  naval  architecture  consists  in  producing  the 
greatest  possible  amount  of  naval  force  for  a  given  sum  of  money. 
These  aie  principles  which  cannot  be  too  strongly  insisted  upon,  and 
which  the  British  Admiralty  have  so  often  forgotten  in  the  sacrifices 
they  have  made  to  the  idol  of  popularity.  In  justice  to  our  own 
constructors,  we  must  add  that  they  have  consistently  expressed  the 
same  opinions.  In  their  report  on  the  'Audacious'  class  to  the 
Committee  on  Designs  they  say  : — 

*  In  view  of  the  dangers  to  which  ships,  however  heavily  armoured 
and  aimed,  and  however  large,  are  exposed  from  tor^)edoes,  rams,  and 
other  submarine  attacks,  we  consider  the  best  ships  are  those  of  the 
smallest  dimensions  which  can  engage  the  armour-clad  frigates  of 
other  nations  with  a  good  prospect  of  success.' 

The  advice  thus  tendered  to  the  Admiralty  should  be  appreciated 
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by  Parliament.  The  Constructors  have  manifested  an  evident  re-  ^^''-  ^• 
luetance  to  expend  the  ample  resom'ces  at  their  disposal  in  building 
sensational  ships.  These  things  are  done  to  please  the  public  ;  and 
public  opinion  on  such  a  question  rests  on  imperfect  knowledge. 
The  judgment  of  the  Department  itself  is  the  judgment  of  men  of 
s]^)ecial  knowledge,  whose  claims  to  our  confidence  rest  on  close  and 
constant  study  of  this  complicated  question  in  all  ita  bearings. 

In  conclusion,   I   would   suggest   one   other   argument  against  Ke»p«nsi- 
building  ships  of  exaggerated  size.     Will  not  a  captain  be  burdened  of  wm- 
with  an  almost  intolerable  anxiety,  when  he  knows  that  his  ship  is  laJiJein.n- 
one  of  a  very  limited  number,  and  that  the  loss  of  such  a  ship  may  ^^^"^^ 
be  a  serious  blow  to  the  Navy  ?     In  the  numerous  fleets  of  the  olden 
times,  the  fate  of  an  individual  ship  was  a  less  momentous  question. 
But  if  you  concentrate  the  whole  powers  of  the  Navy  in  a  few  ships, 
such  as  we  have  lately  built,  you  throw  upon  the  officers  in  command 
an  intolerable  weight  of  resiK)nsibility.     You  will  restrain  and  chill 
that  gallant  and  almost  reckless  ardour  with  which  the  great  battles 
of  the  past  were  fought  and  won. 


Navy  Estimates;  H.M.S.  ' InflexibleJ 

Mr.  T.  Brassey  wished  briefly  to  refer  to  the  opinions  of  eminent  iinnHard, 
foreign  authorities.      A  careful  review  of  the  arguments  advanced  i877. 
by  the  most  competent  naval  officers  abroad  showed  clearly  that  it  favour  "f  " 
was  desirable  that  our  armour-clad  ships  should  be  for  the  most  pait  3|^^^Hioll^ 
of  smaller  dimensions  than  those  already  built.     For  many  years  past 
there  had  been  so  great  a  difference  of  professional  opinion  on  the 
subject,  that  it  might  be  very  profitable  to  compare  the  conflicting 
utterances  of  foreign  naval  writers  with  a  view  to  forming  an  opinion 
for  ourselves.     He  would  refer  in  the  first  place  to  the  French  con- 
structors, who  were  second  to  none  in  talent  and  originality.     So 
long  ago  as  1873  M.  Dislere,  an  able  member  of  the  staff"  of  Con- 
structors in   the    French   service,   had  expressed   an   opinion  that 
annour-plating   was   obsolete   for   sea-going   cruisers.     M.    Dislere  M.  msUrr. 
thought  that  enough  attention  Wiis  not  paid  to  the  new  wea^KDns,  the 
mm  and   the   toi'pedo,   against   which  the   colossal    ironclad   must 
engage  at  a  serious  disadvantage.     The  means  of  resisting  the  attack 
by  toq)edoes  were  in  his  opinion  not  yet  devised,  and  he  advocated 
a  greater  distribution  of  the  risks  of  naval  warfare  by  reducing  the 
dimensions  and  displacements  of  battle  ships.     Admiral  Jurien  de  la  jurientieU 
Gravid,  another  great  French  authority,  believed  that  in  future  ^"""*''*- 
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ships  would  fight  with  the  ram  alone,  and  that  naval  battles  between 
ironclads  would  be  like  the  ancient  tournaments.  Fleets  would  rush 
forward  to  the  charge,  pass  through  each  other,  and  then  turn  and 
renew  the  attack.  In  tliese  evolutions  the  slowest  vessels  would 
offer  their  broadsides  to  their  assailants,  and  run  the  risk  of  being 
destroyed  by  ramming.  At  the  close  of  the  War  of  Secession  in 
America  the  most  distinguished  officers  were  invited  to  convey  to 
the  Naval  DeiMirtment  the  conclusions  to  which  they  had  been  led 
by  their  recent  experiences  in  active  warfare.  He  would  most  par- 
ticularly refer  to  the  report  of  Admiral  Goldsborough,  That 
gallant  officer  stated  that  in  his  opinion  the  ram  was  the  most 
effective  weapon,  but  success  depended  entirely  upon  the  *  handiness ' 
of  the  attacking  vessel.  Where  it  was  intended  to  rely  on  the  ram, 
it  was  necessary  to  limit  the  disi»lacement  and  the  length  of  our 
ships.  The  Austrian  officers  who  fought  at  Lissa,  where  the  ram  was 
used  with  triumphant  effect,  were  all  agreed  that  the  ram  must  be 
an  irresistible  weapon  if  wielded  with  skill  and  unflinching  courage. 
The  Chief  of  the  Austrian  Constructors'  Department  had  called  it  *  the 
bayonet  of  naval  warfare.'  Turning  to  our  own  professional  advisers, 
the  Chief  Constructor  of  the  Navy,  Mr,  Bamaby,  had  lately  read  a 
paper  at  the  Institution  of  Naval  Architects,  in  which  he  showed 
that  auxiliary  squadrons  of  rams  and  torpedo-vessels  afforded  the 
best  means  of  defending  oiu*  large  ironclads  against  attack  from 
similar  weapons.  This  paper  was  received  with  the  highest  favour. 
Sir  Spencer  Robinson  said  that  no  more  valuable  suggestion  had  ever 
been  made  in  bis  experience.  He  regretted  that  the  First  Lord  had 
not  framed  his  programme  of  shipbuilding  in  accordance  with  these 
views. 

The  controversy  as  to  the  continued  use  of  side-armour  must 
naturally  arouse  the  greatest  anxiety  in  the  country.  It  was  said  that 
unless  annour  be  strong  enough  to  keep  out  shells,  it  was  worse  than 
useless  ;  and  armour,  more  or  less  impenetrable,  even  when  limited 
to  vital  places,  involved  a  large  addition  to  the  cost,  and  an  increase 
of  dimensions,  tending  to  diminish  that  mobility  which  was  of  the 
last  importance,  if,  as  Admiral  Jurien  de  la  Graviere  predicted,  ships 
will  fight  in  the  future  with  the  rams  alcne.  In  our  Navy  there  was 
an  almost  hopeless  conflict  of  opinion.  Captain  Noel  insisted  that 
excessive  to])-wcight  should  bo  avoided.  On  the  other  hand  he  was 
assured,  in  an  able  letter  from  an  Admiral  in  a  high  command,  that 
our  men  would  have  no  chance  if  they  had  to  contend  with  heavy 
guns  protected  by  a  turret,  and  therefore  fired  with  confidence  and 
precision.    The  painful  uncertainty  in  which  we  were  placed  in  this 
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country  was  shared  by  every  maritime  Power.     In  Russia,  attention      Captain 
was  being  directed  chiefly  to  the  circular  ironclads,  the  '  PopoflFkas,'       — ' 
which  were  intended  solely  for  coast-defence.     In  Germany,  it  had  xa^f" 
been  decided   to  lay  down   no   more   ironclads   at   present.      The 
*  Inflexible,'  which  had  just  been  launched,  was  protected  by  18-inch 
armour,  and  the  ^Dandolo'  by  12-inch  armour.     When  the  progress 
of   gunnery  had    rendered    22-inch    armour    insufficient,   Messrs. 
Cammell  undertake  to  roll  plates  of  30  or  even  40  inches. 

For  the  moment,  as  it  was  observed  in  the  Times  report,  the  advan- 
tages seemed  to  be  in  favour  of  armour  ;  and  yet  a  Uirget,  representing 
the  strongest  portion  of  the  armour  of  the  '  Inflexible,'  was  penetrated 
a  few  months  ago  at  1,800  metres  by  a  Krupp  gun.  While,  however, 
we  found  an  eminent  French  authority  announcing  that  armour  would 
shortly  be  laid  aside,  in  his  annual  report,  published  last  December, 
AdmirU  Porter  said  that  the  aim  of  the  United  States  should  be,  in  Admiral 
making  changes,  to  resist  the  shot  from  the  12-inch  35-ton,  which  at  u,s,N. 
200  yards  perforated  15  inches  of  solid  wrought  iron.  He  asked  for  24 
first-class  ships ;  but  such  vessels  will  represent,  in  his  opinion,  no 
decided  power  for  ofience  and  defence,  unless  they  carried  sufficient 
thickness  of  armour  to  resist  the  average  rifled  gun,  and  liad  s])eed 
to  get  within  striking  dista.nce  of  the  enemy.  Wooden  vessels  added 
nothing  to  the  fighting  force,  just  as,  in  former  days,  engjigements 
fought  with  frigates  never  materially  affected  the  result  of  a  war. 
For  fighting  purposes  he  preferred  a  turreted  vessel  to  any  other. 

Where  such  differences  prevailed  as  to  the  efficiency  of  armour- 
protection,  and  while  it  was  obviously  impossible  to  establish  a  con- 
clusion without  the  lessons  of  experience,  he  would  urge  that  a  large 
proportion  of  the  money  voted  should  in  future  be  given  to  the 
weapons  of  attack,  of  the  efficiency  of  which  there  could  be  no  doubt, 
and  a  smaller  proportion  to  the  means  of  defence,  the  success  of 
which  was  so  extremely  doubtful. 


Navy ;  Designs  of  Ships  for  War. 

In  seconding  the  motion  of  the  Hon.  Member  for  Lincoln  (Mr.  j^fr,  t. 
Seely),  I  wish  to  ex|)lain  that,  while  I  give  my  hearty  support  to  his  ^^ivh^ii 
proposal,  I  see  no  cause  for  general  dissatisfaction  with  our  Navy,  i^'^- 
The  zeal  and"  ability  displayed  throughout  the  recent  crisis  of  pre- 
paration for  war,  in  the  fleet,  at  the  Admimlty,  and  the  dockyards, 
have  disarmed  criticism.      But  though  I  gladly  acknowledge  that 
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we  possess  a  fleet  in  which  the  country  may  justly  take  a  pride,  I 
venture  to  think  that,  with  more  consideration  and  forethought  in 
our  naval  administi-ation,  we  might  have  done  better.  I  confidently 
believe  that  a  searching  parliamentary  inquiry  at  the  present  junc- 
ture would  be  of  great  assistance  in  framing  a  policy  for  the  ship- 
building of  the  immediate  futm-e. 

I  need  not  enter  on  a  long  review  of  our  past  naval  history,  in 
order  to  show  tliat  such  an  inquiry  is  desirable.  In  former  times 
our  ships  were  generally  good  in  workmanship,  though  often  obsolete 
in  design.  Our  later  ships,  though  admirable  examples  of  naval 
architecture  in  their  several  types,  are  almost  exclusively  adapted  for 
ocean  warfare.  No  one  will  complain  that  we  have  too  many  first- 
class  ships,  but  we  have  no  in-shore  squadron  woithy  of  the  name. 
We  have  been  warned  of  our  shortcomings  in  this  respect  by  Sir 
Thomas  S3anonds  and  the  other  eminent  officers,  but  we  have 
neglected  their  advice. 

Our  shipbuilding  policy  is  open  to  criticism  on  another  ground. 
All  our  recent  ships  have  been  of  the  largest  dimensions,  and,  as  an 
inevitable  consequence,  the  additions  to  the  fleet  have  been  lament- 
ably few.  In  the  five  years  ending  March  31, 1879,  only  seven  iron- 
clads will  have  been  added  to  the  Navy,  and  five  only  will  have  been 
built  in  Her  Majesty's  Dockyards.  The  cost  of  our  ironclads  has 
advanced  in  proportion  to  their  tonnage.  The  *  Inflexible '  is  esti- 
mated to  cost  460,000i.  It  seems  a  strange  fatality  that  the  design 
for  our  largest  and  costliest  ship  should  have  given  rise  to  a  contro- 
versy of  unprecedented  warmth.  I  shall  not  enter  now  upon  a 
discussion  which  will  more  properly  be  raised  on  the  motion  of  the 
noble  Lord  the  Member  for  Chichester.  It  may  be  questioned 
whether  the  increase  in  fighting  iK)wer  is  proportionate  to  the  in- 
crease in  the  cost  of  the  later  ships.  In  comparing  the  *  Dreadnought ' 
with  the  *  Devastation '  M.  Disldre,  the  eminent  French  naval  con- 
structor, observes  that,  in  order  to  secure  a  slight  increase  in  armour 
and  armament,  the  displacement  has  been  enlarged  from  9,190  to 
10,900  tons,  an  augmentation  of  1,710  tons,  involving  an  addition  of 
80,000i.  to  the  cost,  and  an  addition  of  33  feet  to  the  length.  *  How/ 
he  asks,  *  will  such  enormous  masses  be  manoeuvred  in  the  confusion 
of  a  naval  engagement?  How  will  the  ram,  the  most  effective 
weapon,  be  used  to  the  best  advantage  ? '  These  are  questions  on 
which  the  battle  of  the  future  may  teach  some  unexpected  lessons. 
I  might  quote  opinions  to  the  same  effect  from  the  separate  report 
of  Admirals  Elliot  and  Syder  as  members  of  the  Conunittee  on 
Designs  for  ships  of  war,  and  from  many  other  officers.    There  is 
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reason  to  fear  that  our  shipbuilding  policy  is  conceived  too  much  Mr,  t. 
under  the  influence  of  a  spirit  of  international  rivalry.  In  a  country 
in  which  the  action  of  the  Government  is  mainly  guided  by  public 
opinion,  professional  judgment  is  too  readily  surrendered  to  popular 
ideas.  Sensational  ships  are  built  to  gratify  the  public ;  and  the 
popular  view  of  these  subjects  is  derived  from  experimental  firing  at 
targets  or  from  trials  over  the  measured  mile,  and  not  from  any 
experience  or  conception  of  the  prac^tical  conditions  of  naval  warfare. 

The  same  tendency  to  the  sensational,  which  is  observable  in  the  Obsona- 
designs  for  ships,  is  exhibited  in  their  armament.  WTien  it  is  re-  armament. 
membered  how  small  a  percentage  of  shot  can  i)ossibly  take  effect, 
when  the  combatants  are  moving  at  high  speed,  it  becomes  a  question 
how  far  we  ought  to  go  in  the  introduction  of  80-ton  or  even  38-ton 
guns,  as  the  principal,  in  some  cases  the  only,  armament  of  our  ships. 
The  increase  in  calibre  involves  not  only  a  reduction  in  the  number 
of  guns,  but  a  reduction  in  the  rate  of  firing,  which  may  prove  a 
serious  disadvantage  in  a  naval  action.  The  Committee  on  Designs 
recommended  the  general  adoption  of  a  composite  armament  of 
protected  and  unprotected  guns.  This  valuable  suggestion  has  not 
received  suflScient  attention.  Speaking  generally,  the  armament  of 
the  most  recent  ships  is  not  proportionate  to  their  tonnjige  ;  the 
offensive  power  has  been  unduly  sacrificed  to  the  defensive,  the  gun 
to  the  armour.  In  a  speech  at  the  United  Ser\'ice  Institution  on 
March  30,  1870,  Captain  Dawson  said: — 

*  In  all  the  later  ironclads  there  has  been  a  continual  diminution 
in  the  offensive  power  of  the  armament.  We  have  an  instance  in 
the  "Devastation,"  a  ship  of  9,000  tons,  carrying  only  140  tons  of 
ordnance.  That  is  a  very  limited  offensive  power  for  any  first-class 
ironclad.  The  140  tons  are  divided  into  four  untried  pieces.  If 
anything  happens  to  any  one  of  these  four  untried  pieces  one  quarter 
of  the  armament  will  be  lost.' 

Captain  Dawson  considered  that  the  chances  of  hitting  a  target  were 
as  one  in  ten,  and  that  in  a  naval  engagement  a  yet  smaller  pro^wrtion 
of  shots  would  take  effect.  The  *  Inflexible,'  of  11,000  tons,  carries 
only  320  tons  of  ordnance.  Would  not  such  a  ship  be  more  fitted 
for  naval  warfare  by  the  substitution  of  200  tons  of  ordnance  for  an 
equal  weight  of  armour  ?  The  ^  Nelson  '  and  *  Northampton,'  of  7,460 
tons,  carry  four  18-ton  guns  and  eight  12-ton  guns.  ^I.  Disl^re 
speaks  favourably  of  the  designs  of  these  ships,  but  considers  that 
the  guns  should  be  of  heavier  calibre.  An  18-ton  gun  is  not  i)ower- 
ful  enough  for  an  engagement  with  a  first-class  ironclad.  On  the  other 
hand,  be  considers  the  displacement  of  7,440  tons  is  too  large  for  ships 
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Mr,  T.  intended  only  for  the  protection  of  commerce.  The  same  observations 
are  equally  applicable  to  our  largest  unarmoured  ships.  The  *  Shah ' 
has  only  two  guns  capable  of  penetrating  the  four-inch  armour  of  the 
*Huascar.'  In  a  recent  lecture  at  the  Royal  Engineers'  Institute  at 
Chatham,  Captain  Bridge  has  pointed  out  that  a  strong  fortress  can 
only  be  reduced  by  a  continuous  bombardment  from  a  large  number 
of  guns.  He  reminds  us  that  when  the  Federal  fleet  attacked  Fort 
Fisher,  in  the  harbour  of  Wihnington,  on  the  13th,  14th,  and  15th 
of  January,  1864,  over  50,000  shells  were  fired  from  the  ships.  If 
the  fleet  which  we  have  stationed  in  the  Sea  of  Marmora  had  been 
required  to  engage  the  shore-batteries  in  the  Dardanelles  or  the 
Bosphorus,  the  deficiency  of  the  squadron  under  Admiral  Hornby,  in 
regard  to  the  number  of  the  guns,  would  have  made  itself  felt. 
Remarks  Our  shipbuilding  policy  may  be  tested  in  the  most  practical  way 

In  the  Sea  by  examining  the  com|x>sition  of  the  fleet  under  Admiral  Hornby, 
moraT*^"  ^^^^  reference  to  the  service  in  which  it  has  recently  been  employed. 
Such  a  comparison  will,  I  venture  to  say,  afford  the  most  conclusive 
proof  of  the  necessity  for  adding  to  our  existing  naval  force  the 
smaller  classes  of  fighting  vessels.  While  the  splendid  ships  as- 
sembled under  Admiral  Hornby  possess  unquestionably  great  power 
for  battle,  they  were  mostly  designed  for  ocean  warfare  rather  than 
Drau<?ht  of  for  inland  service.  A  deep  draught  of  not  less  than  twenty-six  to 
eoaHtl  ^^  twenty-seven  feet  is  a  serious  drawback  when  operating  in  shore. 
5[^^  The  Royal  Commission  on  our  coast  defences  laid  it  down  that  the 
maximum  draught  of  a  coast-defence  vessel  should  not  exceed  fifteen 
feet.  How  many  ironclads  do  we  possess  drawing  less  than  fifteen 
feet?  The  coast-defence  vessels,  while  less  costly  than  the  large 
ships,  would  have  been  better  adapted  to  the  practical  exigencies  of 
the  naval  service  in  the  ^lediterranean,  the  Red  Sea,  the  Straits  of 
Singapore  and  in  other  confined  waters,  where  we  have  great  interests 
at  stake.  We  were  conspicuously  deficient  in  ships  adapted  for  attacks 
on  ports  and  batteries.  It  was  for  naval  operations  on  the  coast  that 
Ericsson's  the  Americans  invented  the  *  IMonitor.'  For  55,000i.  Mr.  Ericsson 
undertook  in  the  space  of  100  days  to  construct  an  unarmoured  shot- 
proof  coast-defence  vessel,  displacing  1,200  tons,  drawing  ten  feet  of 
water,  and  capable  of  going  nine  knots  an  hour.  If  such  an  achieve- 
ment was  possible  in  the  United  States  in  1864,  it  encourages  ua  to 
believe  that  the  mechanical  resources  of  the  United  Kingdom  in 
1878  would  be  capable  of  promptly  creating  a  most  powerful  flotilla. 
I  trust,  however,  that  we  shall  not  be  betrayed,  in  reliance  on  our 
latent  resources,  into  a  policy  of  procrastination.  Vessels,  even  small 
vessels,  hurriedly  constructed,  must  be  imperfect  in  many  ways ;  and 
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hasty  preparations  for  war,  at  a  time  when  our  foreign  relations  are     Mr.  r. 
becoming  constrained  and  difficult,  are  necessarily  irritating.     No       '^^^^' 
navy  has  had  so  much  experience  of  coast  warfare  since  the  in- 
troduction of  armour  as  the  American.     Their  officers  are  unanimous 
in  their  approval  of  the   *  Monitor '  for   engaging  batteries.     The 
type  combines  in  the  highest  attainable  degree  the  two  qualities 
which  Vice-Admiral  Touchard  considers  most  esjisential  in  a  coast- 
defence  vessel — namely,  a  maximum  of  invulnerability  and  a  maximum 
of  armament.     Of  the  thirty  monitors  which  the  United  States  had 
afloat  during  the  war,  only  one  was  destroyed  by  the  fire  of  the 
enemy.     The  monitor,  or  armoiu*ed  gunboat,  is  being  rapidly  in- 
troduced in  European  navies.     The  Germans  have  constructed  two  German, 
monitors,  and  five  armoured   gimboats   of  900  tons  displacement,  a"d*French 
protected  by  4-inch  armour,  and  carrying  one  large  gun.     Of  the  «««*-«'- 
twenty-seven  ironclads  in  the  Russian  Navy,  twenty-two  are  designed 
for  coast-defence ;  seven  draw  from  nineteen  to  seventeen  feet,  one 
fourteen  feet,  and  thirteen  draw  eleven  feet  and  under.     The  latter 
are  exact  reproductions  of  the  American  types.     The  French  have 
thirty-five   ironclads  afloat,  and  sixteen  in  construction.     Of   their 
fifty-one  ironclads  nineteen  are  coast-defenders.     Six  of  the  latter, 
which  are  now  in  construction,  are  of  great  power. 

Another  deficiency  mjiy  be  pointed  out  in  our  Mediterranean  Torpedo 
fleet.  Our  large  ships  are  unsupported  by  a  supplemental  force  of  ^^*  * 
steam  rams  and  torpedo- vessels.  It  is  not  necessary  to  insist  on  the 
offensive  power  of  the  torpedo.  The  House  was  sufficiently  alarmed 
by  the  stirring  speech  of  the  noble  and  gallant  Member  for  Waterford 
(Ijord  Charles  Beresford),  whose  devotion  to  his  profession  we  must 
all  admire.  It  must  be  obvious  to  those  least  familiar  with  naval 
matters  that  it  would  be  extremely  difficult  for  an  ironclad,  armed 
with  a  limited  number  of  heavy  guns,  to  repel  the  simultaneous 
attack  of  numerous  torpedo-boats  steaming  twenty  knots,  and  manned 
by  determined  men.  Several  boats  might  be  destroyed,  but  others 
would  succeed,  under  cover  of  the  smoke,  in  striking  a  fatal  blow. 
In  the  session  of  1876,  at  the  Institute  of  Naval  Architects,  Mr. 
Bamaby  acknowledged  the  vulnerability  of  our  largest  and  most 
powerful  ironclads,  if  attacked  with  the  ram  and  torpedo ;  and  he 
pointed  out,  with  the  concurrence  of  Sir  Spencer  Robinson,  that  the 
strongest  defence  against  such  an  attack  was  by  a  counter  attack 
with  similar  vessels  grouped  around  the  large  ships.  Admiral 
Porter,  in  his  annual  report  to  the  Secretary  of  the  United  States 
Navy,  has  returned  again  and  again  to  this  subject.  In  the  year 
1874  he  asked  for  fifty  iron  torpedo-boats,  of  a  moderate  speed,  and 
VOL.  m.  P 
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Mr,  T,  of  not  less  than  100  tons  each.  He  has  since  recommended  that, 
'^*^'  besides  several  small  torpedo-boats  built  for  coast-defence,  six  of  little 
more  than  1,000  tons  should  be  constructed  of  iron  for  foreign 
service.  The  Americans  have  lately  built  a  torpedo-vessel,  the 
*  Alarm,'  of  100  feet  in  length,  twenty-eight  feet  in  beam,  and  ten 
feet  draught,  which  carries  one  heavy  gnn,  eight  Gatlings,  and 
a  complete  torpedo  gear.  The  programme  for  the  German  Navy 
provides  for  twenty-eight  torpedo  vessels,  which  are  to  be  completed 
in  the  year  1882.  Admiral  Porter  considers  that  those  twenty-eight 
torpedo-vessels  will  make  the  eleven  ironclads  which  Germany 
already  possesses  a  match  for  an  equal  number  of  ironclads  of  twice 
the  size,  without  torpedo-boats.  Torpedo-boats  might  be  carried  for 
the  fleet  in  special  vessels.  Boats  of  this  description  have  become 
a  necessary  part  of  the  equipment  of  a  fighting  ship.  In  the  German 
Navy,  the  *  Sachsen  '  class  of  armoured  corvettes,  of  which  there  are 
to  be  five,  with  a  displacement  of  7,300  tons,  carry  torpedo-boats  of 
large  size.  The  *  Duilio '  is  fitted  with  special  appliances  for  launching 
torpedo-boats  in  a  seaway.  The  estimates  which  have  been  laid 
before  us  provide  for  the  construction  of  twenty-eight  torpedo-boats 
in  1878-9.  The  number  is  greatly  inferior  to  the  flotilla  which, 
according  to  common  rumour,  was  lately  being  prepared  for  the 
Russian  Navy. 
Steam  Armoured  vessels,  possessing  in  a  high  degree  the  manoeuvring 

qualities  which  are  essential  in  the  ram,  are  another  indispensable 
adjunct  to  a  fleet  of  larger  vessels.  It  was  stated  by  the  late 
lamented  First  Lord  of  the  Admiralty  (Mr.  Hunt),  in  moving  the 
estimates  of  last  year,  that  it  was  in  contemplation  to  build  a  ram  on 
the  plans  of  Sir  George  Sartorius.  I  regret  that  no  progress  has 
been  made  in  carrying  out  that  intention  ;  the  Hon.  Member  for 
Pembroke  (Mr.  E.  J.  Reed)  has  publicly  stated  that,  in  his  opinion, 
before  armour  is  superseded  as  a  defence  against  guns,  guns  will  be 
superseded  as  a  means  of  attack,  and  the  ship  itself,  viewed  as  a 
steam  projectile,  will  be  deemed  the  most  formidable  weapon.  In 
the  essay  for  which  the  gold  medal  of  the  United  Service  Institution 
was  awarded.  Captain  Noel  proposed  that  a  group  of  three  vessels 
should  constitute  the  tactical  unit  of  the  fleet.  The  group  should 
consist  of  one  third-class  ironclad  and  two  armoured  rams  of  about 
2,500  tons  each.  Our  costliest  and  most  heavily  armoured  ships 
are  too  large  to  be  manoeuvred  as  rams,  and  too  costly  to  be  risked 
in  such  an  uncertain  and  hazardous  mode  of  warfare.  Rams  and 
torpedo-boats  would  have  cost  a  mere  fraction  of  the  sums 
expended  on  the   large   ships,  around   which   they  ought   at   this 
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moment  to  have  been  groui^ed  in  the  nanow  waters  of  the  Sea  of     Mr.  r. 
Marmora-  ^::^- 

Our   constructors  seem  to  lack  the  courage  of  their   opinions.  Special 
Accepting  the  necessity  of  limitation  in  size  they  must  build  special  quired  for 
vessels  for  each  arm  of  the  navy.     It  has  been  said  by  Captain  Colomb  oi^rations* 
that  we  have  no  ship  in  our  navy  in  which  the  principle  of  building  o^"»^'»i 
special  vessels  for  special  services  has  been  satisfactorily  embodied ; 
we  have  no  ship  in  which  the  gun  power  has  been  properly  sacrificed 
to  assist  the  ram,  or  the  mm  jwwer  judiciously  curtailed  to  admit  of 
increased  ordnance.     The  genenil   poUcy  which   should  guide  our 
naval  construction  was  well  described  by  Sir  Spencer  Robinson  when 
he  said : — 

*  A  fleet  must  be  composed  of  ships  of  various  classes.  No  single 
ship  will  be  adapted  for  naval  warfare  with  the  means  of  destruction 
which  now  exist.  Every  ship  must  act  in  combination  with  other 
ships ;  she  must  be  the  unit  around  which  other  ships  congregate, 
and  when  we  have  got  the  ship  and  her  satellites  in  attendance  ui)on 
her  of  the  right  size,  sort,  and  stamp,  then  we  have  got  the  one 
unit  of  force  capable  of  doing  its  duty  in  what  may  be  called  single 
action,  and  the  concentration  of  these  ships  and  their  attendant 
satellites  will  constitute  a  fleet.' 

The  same  views  were  expressed  by  Captain  Vansitiart  in  his 
Report  to  the  Admiral  in  command  of  the  Channel  Fleet  in  1868. 
He  said : — 

*  I  recommend  the  construction  of  a  certain  number  of  turret 
ships,  capable  of  mounting  far  heavier  guns  than  any  known  in  the 
late  squadron,  beside  some  few  armoured  rams,  sim[)ly  as  rams,  not 
with  the  idea  of  substituting  turrets  for  broadsides,  but  with  the 
view  of  strengthening  England's  fleets.  In  short,  I  would  adopt  the 
old  saying  of  not  putting  all  our  eggs  into  one  basket.' 

In  the  shipbuilding  programme  of  the  future,  l  hope  to  see 
the  principle  of  special  classification  more  distinctly  recognised ;  this 
was  the  policy  so  strongly  recommended  by  the  Committee  on  Designs. 
As  a  powerful  armament,  thick  armour,  speed,  and  light  draught, 
cannot  be  combined  in  one  ship ;  although  all  are  needed  for  the 
defence  of  the  country,  there  is  no  alternative  but  to  give  the  prepon- 
derance to  each  in  its  turn,  amongst  the  different  classes  of  ships  which 
shall  mutually  supplement  each  other.  The  first-class  battle-ships  of 
the  future  will  doubtless  be  constructed  after  the  type  of  the  *  Devasta- 
tion.' The  large  ships,  again,  must  be  supported  by  armoured  nuns, 
torpedo- vessels,  and  torpedo-boats. 
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LETTERS,   SPEECHES,   AND  PAPERS   BY  THE  COMPILER. 


THE  COMPILERS  LETTERS  TO  THE  *  TIMES.' 

IRONCLADS   AND   RAMS. 

Sir  T.      Sir, — In  the  last  Session  I  called  the  attention  of  the  House  of 

^Z!!?'     Commons  to  the  shipbuilding  policy  of  the  Navy,  and  endeavoured  to 

8eT*22.       point  out  the  grave  consequences  which  must  follow  if  we  continued 

1876.  to  build  ships  of  the  vast  and  ever-increasing  dimensions  of  our  last 

ironclads. 

Limita-  The  enormous  size  is  rendered  necessary  by  the  thickness  of  the 

^nsonthe  aj-^jQ^f,  and  the  stoutest  armour  will  be   perforated  by  the  guns 

armour.       ^^^  being  constructed  for  the  naval  service.     But  the  ram  and  the 

torpedo  are  far  more  formidable  than  the   heaviest  ordnance,  and 

superior  speed  and  handiness — the  facultS  giratoire  of  the  French 

writers — afford  the  only  protection  against  these  dreaded  weajwns; 

These  views  have  been  consistently  supported  in  the  columns  of 
the  Times^  and  you  are  wisely  inviting  public  attention  to  the 
subject  in  connection  with  the  recent  disaster  in  the  Reserve 
Squadron. 

It  is  not  the  entire  abandonment  of  armour,  but  the  limitation 
of  its  use  that  is  here  contended  for.  It  may  be  retained  on  coast- 
defence  ships.  On  the  other  hand,  in  ships  of  high  freeboard, 
intended  for  ocean  cruising,  where  the  surface  to  be  protected  is  of 
necessity  considerable,  it  seems  impracticable  to  apply  armour  of 
sufficient  thickness  to  resist  the  fire  of  modem  naval  artillery,  without 
an  extravagant  increase  both  of  cost  and  dimensions. 

Among  the  special  vessels,  for  which  armour  protection  can  be 
retained  with  the  greatest  advantage,  I  venture  to  suggest  a  class  of 
ships  designed  to  act  solely  as  rams. 

If  any  proof  were  needed,  the  loss  of  the  *  Vanguard  '  has  proved 
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the  fetal  power  of  the  steam  ram.  It  must  now  be  assumed  that  Sir  T, 
efiBciency  as  a  ram  is  an  essential  quality  in  all  ships  intended  to 
engage  an  enemy  in  line  of  battle.  The  efficiency  of  a  steam  ram 
depends  on  its  mobility;  and  cceteris  paribus^  mobility  will  be 
increased  as  the  dimensions  are  reduced.  It  is  self-evident  that  a 
short  ship  will  turn  more  quickly  and  in  a  smaller  circle  than  a  long 
ship.  The  probability  that  the  ram  will  play  a  decisive  part  in  the 
naval  battles  of  the  future  furnishes  a  conclusive  argument  against 
extreme  tannage. 

A  steam  ram  of  novel  type  has  been  proposed  by  experienced 
naval  officers  in  France  and  the  United  States.  Armour  protection 
is  retained  in  vital  points ;  but,  as  it  is  impossible  to  give  sufficient 
armour  protection  to  a  vessel  of  small  size  without  sacrificing  some 
defensive  or  offensive  qualities,  it  is  considered  advisable  to  give  up 
the  guns.  If  rams  were  constructed  on  this  system,  the  vessel,  to 
use  the  appropriate  comparison  of  Admiral  Goldsborough,  must  be 
the  projectile,  the  steam  power  the  gunpowder. 

In  the  last  report  addressed  to  the  Secretary  of  the  United  States  R»m»  •"d 

.  torpedo- 

Navy  by  Admiral  Porter,  Congress  is  advised  not  to  build  monster  boau. 

ironclads  with  a  high  freeboard  protected  by  thick  plating — a  task, 
be  it  observed,  which  has  never  been  attempted  by  the  naval  con- 
structors of  the  American  service.  Admiral  Porter  believes  that  rams 
and  torpedo-vessels  are  more  likely  to  be  useful  in  naval  war,  and  he 
accordingly  recommends  his  Government  to  build  thirty  powerful 
rams  of  great  speed,  and  at  least  fifty  iron  torpedo-boats,  of  good 
speed,  and  not  less  than  100  tons.  The  frequent  failure  of  submarine 
mines  has  convinced  naval  men  in  the  United  States  that  the  best 
form  of  offensive  torpedo  is  a  torpedo-vessel  fitted  with  an  out- 
rigger. 

A  passa£fe  in  the  report  of  the  American  Admiral  reminds  us  Effe<-.ta  of 

smoke  in 

that  in  one  important  particular  a  naval  action  would  probably  be  action. 
fought  in  circumstances  similar  to  those  which  led  to  the  destruction 
of  the  *  Vanguard '  by  the  *  Iron  Duke.'  Just  as  a  dense  fog  in  the  Irish 
Channel  caused  a  fatal  collision  between  two  friendly  ships,  so  it  will 
be  in  a  naval  battle.  Landsmen  and  civilians,  who  have  been  present 
at  the  naval  displays  at  Spithead,  will  remember  how  speedily  the 
splendid  spectacle  was  obscured  from  view  by  the  comparatively 
insignificant  explosion  of  a  Royal  salute.  In  a  naval  battle  the  ships 
will  be  enveloped  in  a  cloud  of  impenetrable  density,  and  it  is 
evident,  as  Admiral  Porter  jx)ints  out,  that  *  rams  and  torpedoes  will 
have  pretty  much  their  own  way  then,  and  the  more  smoke  there  is 
the  better  it  will  be  for  them.' 
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Sir  T.  It  would  only  be  by  continual  and  rapid  movement  that  large 

ships  could  avoid  the  attacks  of  rams  and  torpedo-vessels,  and,  where 
all  depends  on  facility  of  evolution,  it  is  scarcely  ix)litic  to  construct 
ships,  like  the  *  Inflexible,'  of  11,000  tons. 
Naval  con-         These  are  considerations  which  have  been  duly  appreciated  by 
Germany,     the   naval   administrations   of  other  countries.      In    recent    years 
Germany  alone  has  followed  in  our  wake  in  the  construction  of  a 
fleet  of  high  freeboard,  masted  ironclads.     The  Germans  have  eleven 
ships  of  this  class  and  twenty-eight  torpedo-vessels.     The  construc- 
tion of  large  armoured  vessels  is  not  at  present  being  pushed  forward 
with  much  vigour,  and,  although  a  programme  has  been  laid  down 
for  additional  ships,  we  may  rest  assured  that  there  will  be  no  hesita- 
tion in  modifying  the  plan  proposed  from  time  to  time,  in  conformity 
with  the  lessons  derived  from  practical  experience.     The   French 
constructors  have  designed  a  vessel,  which  is  to  rival  the '  Inflexible,' 
but  the  progress  hitherto  made  is  not  more  rapid  than  that  attained 
in  the  case  of  the  *  Peter  the  Great.' 
Argumenu         A  survcy  of  the  proceedings  of  foreign  constructors  fails  to  estab- 
ratodimen-  lish  the  necessity  for  spending  large  sums  on  monster  ironclads  for 
•tons.  ^j^^  English  Navy.      Does  not   an  examination  of  the  actual  and 

prospective  conditions  of  naval  warfare  point  to  a  very  different 
policy  ?  Would  not  the  ingenuity  of  our  naval  architects  be  most 
fitly  exercised  in  the  construction  of  swift,  handy,  and  unsiukable 
rams  ? 

Mr.  Reed  won  for  himself  deserved  honour  by  bold  innovations, 
in  which  the  most  conspicuous  merits  were  reduction  of  length,  and 
consequent  increase  in  weight  of  armour,  combined  with  improved 
steering  qualities.  If  he  could  devote  some  portion  of  the  Parlia- 
mentary recess  to  improving  the  designs  of  ships  of  war,  and  would 
once  more  lead  the  way  in  the  development  of  naval  architectvu-e  in 
the  same  direction  in  which  he  has  already  been  the  pioneer  of  his 
profession,  he  will  be  doing  a  service  to  the  Navy  for  which  his 
fellow-countrymen  will  be  grateful. 

The  recent  catastrophe  in  the  Irish  Channel  is  a  striking  illustra- 
tion of  the  risk  we  run  from  concentrating  our  naval  power  on  a 
small  number  of  large  ships.  In  the  numerous  fleets  of  olden  times 
the  loss  of  an  individual  ship  was  not  an  overwhelming  disaster. 
The  case  would  be  very  different  in  a  fleet  composed  of  four  *  Inflexi- 
bles,'  which  had  cost  as  much  as  twenty  line-of-battle  ships  such  as 
Lord  Nelson  commanded. 
M.  Ger.  I  shall  conclude  this  too  voluminous  communication  by  quoting 

^**'**  some  observations  made  by  M.  Gervaise,  an  eminent  constructor  of 
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the  French  Navy,  quoted  by  M.  Disl^re  in  his  recently  published      sur  T, 
work,  La  Marine  CuiraaaSe : —  rauey, 

*  Our  aim  should  be,  not  simply  to  produce  a  ship  more  powerful 
and  of  greater  speed  than  another  of  known  form  and  dimensions. 
That  object  may  generally  be  attained  without  difficulty  simply  by 
building  a  ship  of  larger  dimensions  than  those  of  the  type  you  wish 
to  surpass.  The  really  difficult  problem  is  to  i)roduce  a  ship  which 
shall  combine  the  required  power  and  speed  with  the  smallest  dimen- 
sions. In  other  words,  the  merit  of  the  naval  architect  consists  in 
producing  the  greatest  possible  amount  of  naval  force  for  a  given 
sum  of  money.  These  are  principles  which  cannot  be  too  strongly 
insisted  upon,  and  which  the  English  Admiralty  has  forgotten  so 
often  in  the  sacrifices  it  has  made  to  the  idol  of  popularity.' 

The  most  powerful  ships,  as  the  recent  collision  has  shown,  are 
not  less  vulnerable  than  the  smallest,  when  struck  by  the  ram  or 
torpedo.  For  naval  warfare,  under  present  conditions,  distribution 
rather  then  concentration  of  force  should  be  the  aim  of  those  who 
design  our  ships. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

Thomas  Brassey. 


Obaervaiioiis  of  the  *  Times  ^  on  the  preceding  Letter. 

We  publish  to-day  a  useful  contribution  to  the  literature  on  the  Times^ 
subject,  in  the  form  of  a  letter  from  Mr.  Brassey.  He  is  half  a  sailor  22/i8?5. 
himself,  and  by  his  attention  to  naval  matters,  in  and  out  of  Parlia- 
ment, won  a  right  to  a  hearing  on  the  question.  He  agrees  with  us 
in  deprecating  the  continued  construction  of  ironclad  cruisers,  and 
contends  that  armour-plating  should  be  confined  to  special  ships, 
built  for  special  purposes.  He  quotes  from  the  last  Report  addressed 
to  the  Secretary  of  the  United  States  Navy  by  Admiral  Porter, — an 
officer  who  has  had  experience  in  actual  ironclad  warfare,  which  our 
Admirals  have  not  had  the  luck  to  enjoy, — in  which  Congress  is 
advised  not  to  build  monster  ironclads  with  a  high  freeboard  pro- 
tected by  armour-plating,  but  *  to  build  thirty  powerful  rams  of  great 
speed,  and  at  least  fifty  iron  torpedo-boats  of  good  speed  and  not 
less  than  100  tons  each.'  Mr.  Brassey  reminds  us  that  a  Royal 
salute  at  Spithead  is  sufficient  to  obscure  from  view  the  squadrons  of 
a  Naval  Review,  and  that  a  naval  battle,  with  its  accompaniment  of 
smoke,  will  resemble  the  fog  in  which  the  *  Vanguard '  was  destroyed. 
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Timet,  In  such  an  atmosphere,  as  Admiral  Porter  points  out,  *  ram;*  and  tor-» 
pedoes  will  have  pretty  much  their  own  way,  and  the  more  smoke 
there  is  the  better  it  will  be  for  them.*  Some  of  our  readers  will  have 
noticed  the  account  given  in  our  impression  of  Thursday  last  of  the 
steam  torpedo-launch  just  built  on  the  Thames  for  the  Government 
of  Austria.  The  frequent  failure  of  submarine  mines  has  shown 
that  the  best  form  of  offensive  torpedo  is  a  torpedo- vessel  fitted  with 
an  outrigger,  to  which  the  torpedo  is  attached.  The  new  launch  is 
only  67  feet  long,  with  a  beam  of  8^  feet,  and  carries  an  outrigger 
on  either  side  38  feet  long,  and  is  stated  to  have  steamed  in  the  hour 
upwards  of  18  knots.  A  vessel  like  this,  moving  at  the  speed  of  a 
railway  train,  and  by  its  small  size  difficult  to  hit— at  any  rate,  in 
smoke  or  fog — might  steam  past  any  of  our  ironclads  and  deliver  the 
fatal  torpedo  with  the  same  disastrous  effect  as  the  Wow  of  the  *  Iron 
Duke's'  ram.  Still  more  might  rams  like  our  *  Rupert,'  and  the 
*  Taureau,'  *B^lier,'  *Boule-Dogue,'  *  Cerb^re,'  and  *  Tigre '  of  the  French 
Navy,  with  a  speed  of  13  knots  and  armour- plating  12  inches  thick, 
commit  havoc  in  a  fleet  of  broadside  ironclads  of  the  existing  type. 
Unless  ships  can  be  constructed  less  *  sinkable '  than  our  present 
men-of-war,  it  seems  a  waste  of  power  to  continue  the  construction 
of  fleets  designed  to  meet  in  line  of  battle. 

It  is,  therefore,  of  imj)ortance  at  the  present  time  to  call  attention 
to  the  Report  and  Recommendations  of  the  Committee  of  Naval 
Design  of  1871,  in  which  a  body  of  professional  and  scientific  men, 
expressly  consulted  by  the  Admiralty,  directed  the  attention  of  the 
Government  to  this  very  j)oint  of  the  *  sinkability '  of  our  ships,  the 
ignoring  of  which  has  been  so  lately  signalised  by  the  *  Vanguard's ' 
loss.  The  committee  were  unanimous  in  regarding  the  *  Devastation ' 
class  as  *  representing  in  its  broad  features  the  first-class  fighting 
ship  of  the  immediate  future.'  They  were  divided  in  opinion  as  to 
the  policy  of  continuing  to  build  ships  like  the  '  Hercules '  or  *  Van- 
guard.' Some  were  for  abandoning  them  altogether;  a  few,  and 
they  connected  with  the  Admiralty,  were  for  adhering  to  the  *  Her- 
cules '  type ;  while  a  majority,  in  spite  of  much  adverse  evidence, 
were  in  favour  of  building,  for  the  present,  second-class  ironclad 
cruisers  resembling  the  ill-fated  '  Vanguard.'  But  the  matter  of 
chief  moment,  both  in  the  examination  of  witnesses  and  in  the 
recommendations  of  the  Committee,  was  the  importance  of  providing 
some  new  system  of  giving  buoyancy  to  our  ironclads  when  struck 
below  the  water-line  by  any  of  the  projectiles  of  naval  warfare. 
Devise  some  method  of  making  the  ship  *  unsinkable '  by  moderate 
wounds,  and  improved  vessels  of  the  type  of  the  *  Volage '  or  *  In- 
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constant '  may  play  their  part  in  a  naval  action.  The  *  Inconstant,'  ^*'"«»* 
armed  with  the  guns  for  which  she  was  designed,  may  engage  with 
prudence  a  vessel  like  the  *  Hercules '  or  *  Monarch  ' ;  her  vitals  will 
be  protected  against  their  shot,  and  her  projectiles  will  harm 
their  crews  more  than  her  crew  can  be  banned  by  theirs.  Give 
us  this  invention,  and  we  shall  be  able  to  divide  our  Navy  into  three 
or  four  principal  chisaes.  We  shall  have  ocean  cruisers,  without 
side-armour,  for  general  service  in  peace  or  war;  special  ships  for 
breaking  into  an  enemy's  ports,  or  meeting  his  men-of-war  in  line  of 
battle ;  vessels  of  light  draught  for  the  protection  of  our  coasts  and 
the  attack  of  the  coasts  of  the  enemy;  while  rams  and  torpedo- 
vessels  will  be  the  cavalry  of  the  fleet,  and  deliver  their  charges 
when  the  line  is  broken.  We  trust  it  will  not  be  necessary  to  press 
again  and  again  upon  the  Admiralty  the  importance  of  experiments 
in  this  direction.  It  is  of  no  use  to  j)erfect  the  science  of  attack 
if  the  science  of  defence  is  not  equally  developed.  If  we  build  our 
ships  incapable  of  resisting  submarine  attack,  ought  we  to  desire  our 
naval  commanders  to  encounter  an  enemy  well  provided  with  tori)edo- 
boats  and  rams  ?  Yet  how  shotdd  we  brook  to  see  our  ironclad  fleets 
shunning  an  action,  and  to  learn  that  from  want  of  foresight  in  our 
rulers  we  were  no  longer  masters  of  the  sea  ?  If  we  desire  to  avoid 
so  humiliating  an  experience,  we  must  take  a  lesson  from  the  '  Van- 
guard's '  loss.  The  lesson  is  open  to  all  who  can  read,  and  they  who 
read  it  quickest  will  be  the  best  prepared  for  the  next  maritime  war. 


SHIPBUILDING    FOR  THE   NAVY. 

Sir, — In  commenting  on  Mr.  Reed's  interesting  description  of      Sir  r. 

the  *  Popoflfka,'  you  rightly  insist  on  the  difficulty  of  designing  ships       ' 

of  war  in  an  age  of  perpetual  innovation  both  in  gunnery  and  naval  Nov'9, 
architecture.     There  is,  perhaps,  only  one  essential  point  on  which  ^°'^' 
unanimity  prevails.     By  universal  consent  an  advantage  in  point  of 
numbers  is  more  important  now  than  at  any  former  epoch  in  naval 
history. 

Torpedo  warfare  is  being  brought  rapidly  to  fatal  perfection.  The 
capability  of  the  ram  for  striking  an  irresistible  blow  has  been 
established  by  a  recent  melancholy  and  decisive  experiment.  In 
the  power  of  resistance  to  such  weapons  as  these  the  most  heavily 
armoured  ship  has  no  proportionate  advantage  over  an  unarmoured 
vessel.  It  cannot,  therefore,  be  wise  to  concentrate  our  strength  on 
a  few  ships  of  extreme  dimensions,  which,  however   great   their 
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^"'  ^-  individual  power,  are  exposed  to  the  risk  of  instant  annihilation.  I 
observe  with  surprise  and  r^;ret  that  the  Admiralty  still  adhere  to 
the  contrary  view.  It  has  recently  been  announced  in  the  Times 
that  a  new  ship  similar  to  the  ^  Inflexible '  is  about  to  be  laid  down 
at  Chatham. 
Amrncnu  If  it  were  certain,  or   even   probable,  that   the   enemy  to   be 

encountered  would  be  armed  with  no  other  weapon  than  the  naval 


gun,  it  might  be  worth  while  to  make  a  large  sacrifice  of  numbers, 
in  order  to  secure  a  sujieriority  in  armament  and  armour.  But  no 
such  assumption  can  be  admitted.  The  highest  authorities  in  foreign 
naries  have  distinctly  declared  that  they  will  rely  in  the  fiiture 
on  the  ram  and  the  torpedo  rather  than  the  gun.  The  Germans 
have  decided  to  lay  down  no  more  ironclads  at  present,  and  to 
construct  a  flotilla  of  vessels  particularly  adapted  to  the  use  of  the 
torpedo.  We  have  one  vessel  only  of  the  same  class,  the  *  Vesuvius,' 
which  is  still  under  trial  at  Portsmouth.  Every  effort  should  be 
made  to  develope  the  strength  of  the  Navy  in  torpedo-vessels  capable 
of  keeping  the  sea  without  the  protection  of  a  convoy. 

Jj|2******  All  the  principal  Naval  Powers  are  striving  to  improve  the  sub- 

marine torpedo,  and  rapid  progress  is  being  made.  Pending  the 
completion  of  a  more  elaborate  weapon,  a  simpler  plan  has  been 
provisionally  adopted  in  the  United  States  Navy.  The  torpedo  is 
fixed  at  the  extremity  of  a  pole  40  feet  long,  and  explodes  on  contact. 
We  have  a  similar  equipment  in  our  own  fleet.  It  is  obvious  that 
such  a  weapon  can  be  used  with  greater  effect  from  a  small  and  swift 
steam  launch  than  from  a  large  ship.  The  construction  of  boats  for 
this  service  is  a  necessity  of  the  Navy. 

The  *  Minotaur '  class  have  been  criticised  for  the  insuflBciency  of 
their  armour  and  their  unwieldy  dimensions ;  but  they  would  become 
most  formidable  if  they  were  supplied  with  torpedo-boats,  which 
they  could  carry  in  larger  numbers  than  it  would  be  possible  to  stow 
on  shorter  ships. 

Bam^  Id  a  former  letter  I  quoted  opinions  and  stated  arguments  in 

favour  of  the  construction  of  certain  vessels,  without  guns,  designed 
to  be  used  solely  as  rams.  The  attempt  to  build  a  vessel  heavily 
armoured  and  armed,  with  a  full  spread  of  canvas,  with  great  speed 
under  steam,  and  fitted  for  use  as  a  ram,  must  necessarily  result  in  a 
costly  and  unsatisfiictory  compromise. 

As  a  nation  we  delight  in  horses,  and  we  thoroughly  understand 
them.  Long  experience  has  taught  us  the  necessity  of  various  breeds 
for  different  uses,  and  we  have  at  length  succeeded  in  producing 
animals  perfect  in  their  several  kinds,  for  the  brewer's  dray  and  the 
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pony  cart,  for  Rotten  Row  or  the  hunting  field.     We  should  pursue      ^'>  ^• 
an  analogous  course  in  building  ships  for  the  Navy. 

For  a  vessel  specially  designed  for  use  as  a  ram,  what  is  the 
essential  quality  ?  It  is  unquestionably  mobility,  including  in  the 
t^rm  not  merely  speed  but  facility  in  turning.  In  order  to  seciu-e 
the  latter  quality  in  the  highest  degree  we  must  build  short,  ships. 
I  would  suggest  that  the  limit  of  size  should  be  fixed  at  1,000  tons, 
and  as  it  is  desirable  that  steam  rams  should  be  armoured  on  the 
bows,  it  is  impossible  to  carry  in  addition  a  powerful  armament. 
The  importance  of  niunbers  has  been  already  urged.  It  may  be 
illustrated  in  connection  with  our  present  subject.  Let  us  realise  to 
ourselves  what  would  be  the  situation  of  a  ship  of  the  *  Inflexible ' 
class,  of  11,000  tons,  if  exi>osed  to  a  simultaneous  attack  by  ten 
steam  rams.  In  the  facility  with  which  they  could  be  manoeuvred 
the  smaller  vessels  would  have  a  great  advantage ;  and,  if  they  were 
as  skilfully  and  fearlessly  handled,  as  we  have  reason  to  believe  they 
would  be,  by  oflScers  of  the  British  Navy,  the  issue  of  the  contest 
must  be  fatal  to  the  single  monster  ship. 

It  may  seem  imfair  to  assume  such  a  preponderating  numerical 
superiority  for  the  smaller  vessels.  But  the  case  has  not  been  over- 
stated. I  believe  that  the  rams  proposed  could  be  built  for  a  sum 
not  exceeding  5(),000L  each.  Ten  could  accordingly  be  constructed 
for  the  cost  of  one  *  Inflexible.' 

Mr.  Reed  has  set  forth,  with  his  usual  clearness  and  ability,  the 
distinctive  merits  of  the  circular  ironclads  of  the  Russian  Navy.  The 
Admiralty  ought  to  test  the  efficiency  of  vessels  of  this  type  by 
building  one  for  our  own  Navy.  The  public  would  not  be  dissatisfied 
if  Mr.  Reed  were  invited  to  furnish  the  designs. 

At  all  times,  and  particularly  during  a  period  of  rapid  transition,  CompeU- 
the  Admiralty  should  avail  themselves  freely  of  all  the  inventive  should  be 
talent  in  the  country,  whether  it  be  found  within  or  without  the  ®^^"*"®  ' 
oflficial  pale.     Wlien  entire  dependence  is  placed  on  a  single  mind, 
there  must  be  a  tendency  to  repetition.     M.  Dupuy  de  Lome  has 
done   more  than  any  other  naval  architect   in   the  application  of 
armour  to  the  protection  of  ships.     But  with  all  his  invention  and 
ingenuity  there  is  a  certain  monotony  in  his  designs.     It  will  be 
remembered  that  Mr.  Reed  was  elevated  per  saltuvi  to  the  office  of 
Constructor,  in  defiance  of  established  precedent.     The  inventions 
of  Captain  Cowper  Coles  are  another  example  of  the  valuable  ideas 
the  Admiralty  may  derive  from  external  sources.     On  the  outbreak 
of  the  Civil  War,  Mr.  Ericsson  came  to  the  rescue  of  the  United 
States  Navy,  and  produced  in  the  *  Monitor '  type  the  special  vessels 
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8;r  T.      which  were  wanted  for  attacking  harbour  defences,  and  for  operationir 
BroMcy.     jj^  ^j^g  Mississippi. 

At  the  present  time  all  naval  administrators  are  perplexed.  I 
have  ventured  to  recommend  torpedo-boats,  sea-going  torpedo-vessels, 
and  rams.  But  there  is  no  agreement  among  professional  men  as 
to  the  best  type  of  line-of-battle  ship  for  the  future.  The  Admiralty 
will  do  well  to  adopt  your  own  suggestion,  and  invite  the  co-operation 
of  our  most  experienced  builders  and  naval  architects.  They  should 
be  asked  to  prepare  designs  for  the  most  powerful  vessel  they  can 
undertake  to  build  for  a  sum  not  exceeding  100,000/.  It  should  not 
be  required  that  the  gun  and  the  ram  or  the  finest  sailing  and 
steaming  qualities  should  be  united  in  a  single  ship,  to  be  produced 
within  the  suggested  limit  as  to  cost.  The  aim  should  be  to  make 
each  type  as  perfect  as  possible  for  one  special  service,  whether  as  a 
ram,  a  floating  gun-carriage,  a  toq^edo-vessel,  or  a  cruiser  for  the 
protection  of  commerce. 

On  a  former  occasion  the  designs  were  sent  in  to  the  Constructor's 
Department,  where  a  natural  preference  was  felt  for  the  plans 
prepared  under  Government  supervision.  In  the  present  case  it 
would  be  more  satisfactory  if  a  Royal  Commission  were  appoint<ed 
comj)osed  of  naval  officers  and  men  of  science,  without  official  bias, 
to  whom  the  competitive  designs  should  be  referred,  and  by  whom 
the  premiums,  which  ought  to  be  on  a  liberal  scale,  should  be 
awarded. 

The  purview  of  Lord  Dufferin's  Committee  was  limited  to  the 
most  recent  designs  of  ships  of  war,  all  of  which  had  emanated  from 
Whitehall.  The  proposed  Commission  would  have  a  wider  field  of 
observation,  and  their  inquiry  would  be  more  exhaustive  and  more 
fruitful  of  suggestions  for  the  future. 

I  have  the  honour  to  be.  Sir, 

Your  most  obedient  servant, 

Thomas  Brassey, 


1875. 


Obsei^'ations  of  the  *  Timesy  November  15,  1875. 

«*^^  The  feeling  which  prevails  in  the  country  at  the  present  moment 

Nov,  16,  ^^j^  reference  to  the  Admiralty  was  happily  expressed  at  the  Guild- 
hall dinner  by  Mr.  Ward  Hunt,  when  he  stated  the  charge  to  be 
•  that  the  administration  of  the  Navy  is  in  a  state  of  paralysis,  and 
that  it  manifests  the  existence  of  great  incompetence  and  weakness* 


■  - 
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We  had  never  'seen  it  put  so  plainly,  for  a  certain  forbearance  Times, 
restrains  the  utterances  of  public  criticism.  But  when  it  is  placed 
before  us  in  this  light,  and  illustrated  in  the  very  act  of  exposition, 
we  cannot  but  recognise  in  the  First  Lord  one  of  the  qualities  of  a 
statesman — the  faculty  of  appreciating  the  sentiments  of  his  time. 
There  really  does  appear  to  be  *  great  incompetence  and  weakness  ' 
in  dealing  with  the  difficulties  of  naval  administration.  It  would 
hardly  be  polite  to  attribute  the  anxiety  entertained  on  this  head  to 
a  distrust  of  the  principal  members  of  the  Board,  or  to  an  idea  that 
the  permanent  organisation  of  the  DejMirtment  is,  in  some  important 
quarters,  unsound  or  personally  defective.  Still,  within  the  limits  of 
propriety,  we  may  express  a  doubt  if  the  Admiralty,  such  as  we  find 
it,  IB  strong  enough  for  its  place.  In  the  matter  of  shipbuilding, 
they  are  altogether  without  any  clearness  of  programme  or  compre- 
hensivenesss  of  plan.  In  the  matter  of  men,  we  are  told  that  there 
were  last  year  only  two  entries  into  the  Navy,  except  from  the  class 
of  boys  whom  we  train  to  the  service,  and  we  read  of  wholesale 
desertion  from  the  Pacific  Squadron — enough  to  impair  its  efficiency. 
Even  the  excellence  of  our  naval  stores  becomes  the  subject  of  mis- 
giving when  we  find  the  safety  of  the  *Serapis,'  on  her  present 
exceptional  voyage,  imperilled  by  the  failure  of  two  chain  cables 
at  a  critical  moment  in  a  foreign  port. 

We  published  last  week  a  letter  from  Mr.  Brassey  on  the  subject 
of  naval  shipbuilding,  which  closed  with  an  important  suggestion. 
In  the  early  part  of  this  year  he  issued  a  pamphlet,  in  which  he 
combated  the  policy  of  building  very  large  ships,  whether  armoured, 
like  the  *  Inflexible,'  or  unarmoured,  like  the  *  lialeigh '  or  the 
*  Shah.'  He  represented  that  12  knots  an  hour  is  an  unusual  speed 
at  sea,  such  as  few  cruisers  or  merchant  ships  of  foreign  nations  are 
able  long  to  maintain.  If  a  war  should  break  out  between  us  and  a 
maritime  Power,  our  commerce  would  be  exposed  to  the  depredations 
of  privateers,'which  would  shortly  swarm  over  the  seas,  and  we  should 
require  every  vessel  we  could  buy  or  build  to  meet  them.  All  we 
need  aim  at  is  that  our  cruisers  should  be  a  trifle  faster  than  the 
cniisers  or  privateers  of  the  enemy,  and  if  IH  knots  an  hour  would 
suffice  for  this,  it  is  a  waste  of  power  to  strive  for  17  knots.  The 
smaller  speed,  Mr.  Brassey  contends,  can  be  secured  from  ships  of 
1,000  tons,  like  the  *  Active,'  while  the  *  Shah,'  to  attain  the  higher 
speed,  has  to  be  constructed  of  5,400  tons.  The  price  of  tmarmoured 
ships  being  about  50L  for  every  ton  of  displacement,  it  follows  that 
for  the  cost  of  one  *  Shah  '  we  may  build  three  of  the  *Magicienne ' 
or  five  of  the  *  Active '  class  with  a  speed  of  13  knots,  or  six  of  the 


Tunes. 
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*  Daring,'  or  nine  of  the  *  Arab,'  or  thirteen  of  the  *  Coquette  '  class, 
with  a  speed  of  9^  to  10  knots.  Mr.  Brassey  argues  that  the  torpedo 
is  a  great  leveller,  before  whose  stealthy  advance  alike  the  huge 
armoured  monst-er  and  the  unarmoured  vessel,  whether  large  or  small, 
must  equally  fall  victims.  What  folly  then,  he  contends,  for  such 
creatures  of  a  day  or  an  hour  to  aspire  to  gigantic  size!  We 
should  aim  at  dispersion  rather  than  concentration.  A  contest 
between  five  of  the  smaller  and  one  of  the  larger  dimensions  would 
be  sure  to  end  in  victory  for  the  greater  number,  when  one  well- 
planted  blow  from  gun,  torpedo,  or  ram  is  likely  to  be  attended  with 
fatal  consequences  to  all  the  combatants  alike.  Meet  the  improve- 
ments in  naval  projectiles  with  tactics  similar  to  those  of  the  land 
forces  when  opposed  to  guns  of  precision.  Advance  in  skirmishing 
order ;  put  fewer  men  in  each  imit  of  floating  power ;  provide 
torpedo-boats,  sea-going  torpedo- vessels,  and  rams,  none  of  them  ex- 
ceeding 1,000  tons,  and  many  of  them  much  smaller ;  and  then,  says 
Mr.  Brassey,  we  shall  be  far  better  prepared  for  the  attack  than  if 
with  two  or  three  *  Inflexibles '  we  wandered  about  seeking  for  a  foe- 
man  to  meet  us  in  line  of  battle.  *  There  is,'  he  tells  us,  *  perhaps 
only  one  essential  point  on  which  unanimity  prevails.  By  universal 
consent  an  advantage  in  \yoix\t  of  numbers  is  more  important  now 
than  at  any  former  epoch  in  naval  history.' 

Mr.  Brassey's  view  is  in  many  respects  corroborated  by  the  argu- 
ments of  a  *  Naval  Officer,'  whose  letter  we  also  published  in  the 
same  impression.  He  criticises  the  account  by  Mr.  Reed  of  the 
circular  ironclads  of  Russia,  and  would  be  prepared  to  encounter  in 
her  own  waters  the  completely  armoured  *  Novgorod  '  with  six  small 
unarmoured  gunboats  of  even  less  dimensions  than  any  of  which  Mr. 
Brassey  has  written.  He  starts  with  the  assumption  that  the  *  Nov- 
gorod '  is  only  armoured  with  9-inch  armour,  though  we  understood 
Mr.  Reed  to  say  that  she  carried  armour  of  twice  that  thickness,  or 
its  equivalent.     He  then  assumes  that  the  armoured  battery  of  the 

*  Novgorod  '  will  present  to  the  gunboats  a  target  30  feet  in  breadth 
and  7  feet  in  height,  which  they  will  all  be  able  to  hit,  while  they, 
presenting  to  her  a  smaller  target,  totally  unprotected,  will  be  in 
little  danger  of  being  hit  by  her  fire.  We  quite  believe  that  the 
chances  of  missing  an  object  at  1,600  yards  from  a  floating  battery 
at  sea  are  considerable,  and  that  in  the  encounter  supposed  both 
monitor  and  gunboats  would  often  fire  without  a  hit.  *  Gunnery,'  as 
has  been  lately  said,  '  is  not  an  exact  science  in  a  seaway.'  But  then 
it  must  be  remembered  that  an  ironclad  will  deflect  many  a  shot 
which  would  destroy  an  unarmoured  vessel,  and  that  it  is  bad  reason- 
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iDg  to  presume  every  cliance  in  favour  of  the  fnigile  gunboat  and  Time*, 
against  the  strongly  built  ironclad.  We  should  like  very  much  to 
see  the  combat  imagined  by  a  *  Naval  Officer,'  and  are  ready  to  allow 
that,  with  skill  and  courage,  favoured  by  good  fortune,  it  might  end 
in  the  manner  he  supposes.  But  there  would  be  many  chances,  too, 
in  fevour  of  Goliath,  and  if  the  *  Novgorod  '  has  no  stronger  battery 
than  a  *  Naval  Officer'  alleges,  she  has,  at  least,  a  stronger  battery 
than  any  of  our  own  42  broadside  ironclads,  while  the  *  Admiral 
Popoff,'  of  larger  tonnage,  h^  a  battery,  we  presume,  which  is 
stronger  still.  If  a  *  Naval  Officer '  is  sound  in  his  reasoning,  it  has 
been  from  the  first  a  mistake  to  build  ironclads  at  all,  for  no  one 
doubts  that  ironclads  are  costly,  and  that  if  strength  lies  in  numbers, 
the  expenditure  on  ironclads  of  the  last  twenty  years  would  have 
given  us  now  at  least  six  hundred  instead  of  sixty  ships  of  war.  The 
current  number  of  Fraser^s  Magazine  contains  a  pai>er  on  the  Navy, 
*  by  an  old  Sailor,'  which  is  worth  referring  to,  and  which  concurs 
with  both  our  correspondents  in  the  value  attributed  to  swift  un- 
armoured  cruisers.  The  author  differs  from  Mr.  Krassey  in  not  being 
content  to  take  the  speed  of  our  ships  from  their  performances  on 
the  measured  mile,  and  asserts  that  our  fastest  vessels  are  inferior  in 
speed  and  steadiness  to  the  steamships  of  sevenil  commercial  lines 
across  the  Atlantic.  He  declares  that  when  the  *  Captain  '  foundered, 
the  *  Inconstant,'  the  fastest  of  our  men-of-war,  with  a  strong  south- 
west wind  to  favour  her,  find  orders  to  use  the  utmost  despatch,  did 
not  exceed  13  knots  an  hour  in  her  voyage  home  with  the  news — a 
speed  which  the  steamships  of  several  Atlantic  lines  average  through- 
out the  year.  If  this  be  the  case  with  one  of  our  l7-knot  frigates, 
what  speed  can  we  rely  on  from  the  *  Active,'  of  1,000  tons  ?  Amid 
these  perplexities  and  discouragements  as  to  the  performances  and 
capabilities  of  our  ships  of  war,  we  think  there  is  sound  sense  in  Mr. 
Brassey's  proposal  that,  instead  of  giving  to  the  Constructive  Depart- 
ment of  the  Admiralty  a  monopoly  in  the  designs  of  our  Navy,  we 
should  invite  a  competition  between  the  private  shipbuilders  to 
produce  for  us,  within  limits  of  size  Jind  cost,  designs  for  the  various 
types  of  vessel  which  the  country  requires.  Hitherto  the  Construc- 
tive has  been  the  Consultative  Department  as  well  as  the  Executive 
Committee  of  the  Admiralty,  and  on  the  only  occasion  when  private 
enterprise  competed  for  the  honour  of  designing  ships  for  the  Navy 
the  head  of  the  Constructive  Department  was  made  referee  and  gave 
a  preference  over  all  the  competing  designs  to  the  *  Vanguard  '  class 
of  vship,  which  the  Department  had  themselves  devised.  If  the  Navy 
was  all  that  we  could  wish  it,  there  might  be  no  need  to  look  outside 
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THmei. 

Whitehall.  But  the  country  has  an  abundance  of  skilful  shipbuilders, 
and  it  seems  a  proper  time  to  turn  to  them  and  see  what  assistance 
they  can  give. 


Sir  Spencer  Robinson^a  Letter  to  *  Times^  November  22,  1875. 

NAVAL  CONSTRUCnON. 
Sir  Spencer 

Sir, — It  is  not  my  intention  to  make  any  remarks  on  the  criticism 

Nov*22        respecting  the  present  naval  administration  which  is  to  be  found  in 
1875.  the  Times  of  the  15th  inst.,  but  only  to  observe  on  some  suggestions 

made  by  Mr.  Brassey  and  others,  and  partly  adopted  by  yourself.  I 
wish  to  be  allowed  to  show — firstly,  that  the  advantage  of  numbers, 
irrespective  of  quality,  in  our  ships  of  war  i»  hardly  of  the  overruling 
importance  which  Mr.  Brassey  seems  to  attach  to  it,  and,  as  a  necessary 
consequence,  that  one  of  the  wants  of  the  Navy  may  still  be  that  of 
large,  powerful,  sea-going  ironclads;  secondly,  that  providing  the 
Navy  with  unarmoiu-ed  ships  of  the  *  Inconstant '  class  was  not  a 
mistake  ;  and,  lastly,  to  consider  what  are  the  reasons  for  believing 
that  an  invitation  to  jirivate  builders  to  produce  designs  for  various 
types  of  ships  of  war  would  or  would  not  be  attended  with  any 
practical  advantage. 

First,  as  to  numbers  versus  quality,  let  us  consider  what  a 
squadron  of  ten  swift  ironclads,  capable  of  steaming  14  knots  (and  I 
can  easily  lay  my  hands  upon  such  ships)  would  do  against  twenty  or 
more  unarmoured  ships  such  as  Mr.  Brassey  suggests.  He  does  not 
ask  for  a  speed  exceeding  13  knots,  and  by  the  size  to  which  he 
limits  them  he  has  rejected  an  armour-piercing  armament.  Every 
ironclad  in  that  squadron  can  act  as  a  ram,  and  we  must  not  suppose 
that  it  would  not  be  accompanied  by  special  rams  and  torpedo- vessels. 
On  the  contrary,  we  know  well  where  to  look  for  such  deadly  weapons. 
Could  the  ten  ironclads  be  stopped  from  proceeding  to  their  desti- 
nation, whatever  it  might  be,  by  the  twenty  or  more  unarmoured  ships 
of  Mr.  Brassey's  construction  ?  I  think  the  only  answer  to  be  given 
to  such  a  question  must  be  in  the  negative,  and  that  every  one  in  the 
least  acquainted  with  naval  affairs  will  admit  that  for  the  success  of 
naval  expeditions,  superiority  in  quality — that  is,  in  offensive  and  defen- 
sive power,  comprehending,  of  course,  armour,  speed,  armament,  and 
handiness — must  prevail  over  superiority  in  numbers ;  and,  conse- 
quently, if  the  Admiralty  can  produce  a  ship — say  the  *  Inflexible ' — 
possessing  all  these  qualities  in  remarkable  excess  over  those  of  any 
ship  yet  built,  they  have  done  well  in  constructing  her.     Ships  with 
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the  qualities  refeiTed  to  are  essential  for  the  purpose  of  defeating        Sir 
expeditions  against  us,  and  equally  so  for  the  puqx)se  of  insuring  the    Roinnton, 
success  of  those  which  it  may  be  incumbent  on  this  country  to  under- 
take.    And  they  will  be  so  as  long  as  other  Naval  Powers  contem- 
plate the  use  of  ironclads  for  fighting  battles  on  the  sea. 

Secondly,  in  addition  to  the  necessities  I  have  just  glanced  at, 
the  British  Navy  has  imposed  upon  it  the  task  of  protecting  its  com- 
merce— first,  on  the  high  seas ;  secondly,  in  the  narrow  waters  of  our 
own  coasts  and  harbours.  The  larger  portion  of  that  commerce  must 
of  necessity,  in  the  first  place,  cross  certain  latitudes  and  longitudes 
on  the  ocean — that  is,  there  are  certain  squares  comprised  between 
certain  parallels  of  latitude  and  longitude  through  which  all  sailing 
ships  must  pass.  Now,  to  keep  our  passage  across  these  spots  un- 
molested, it  is  evident  that  large,  powerful,  swift  vessels  of  war 
capable  of  cruising  are  required ;  light,  small,  private  vessels  will  not 
venture  on  such  distant  expeditions ;  an  enemy  wishing  to  interrupt 
our  commerce  must  send  ships  of  war  to  cruise  for  considerable 
periods  of  time  in  these  regions,  and  we  have  ample  knowledge  of 
the  class  of  ships  more  than  one  Naval  Power  intended  to  devote  to 
this  special  service.  For  this  purpose  they  built  ships  heavily  armed, 
and  with  a  proposed  speed  of  17  knots,  though  in  practice  this 
excessive  speed  was  not  realised.  The  intention  to  destroy  our 
commerce  by  attacking  it  on  the  high  seas,  with  vessels  capable 
either  of  destroying  all  opposition  or  readily  escaping  from  a  superior 
force  was  evident,  and  the  *  Inconstant '  type  wfis  specially  designed 
to  defeat  this  intention.  She  was  at  the  time  of  her  construction  the 
fastest  sea-going  man-of-war  in  the  world,  and  she  carried  the  heaviest 
armament  ever  placed  in  an  unarmoured  ship.  It  is  well  known 
that  the  swiftest  ships  of  foreign  navies  are  to  be  found  among  their 
iron-clads,  and  to  guard  against  the  possibility  of  one  of  these  ships 
(though  less  adapted  for  cruising,  and  of  inferior  speed)  destroying  . 
and  capturing  merchant  ships  in  the  presence  of  the  '  Inconstant,' 
she  was  supplied  with  armour-piercing  guns,  her  speed  enabling  her 
to  close  with  anything  she  wished  to  destroy,  her  speed  and  armament 
combined  enabling  her  to  harass  and  keep  at  a  distance  the  superior 
force  of  even  an  ironclad  without  very  serious  risk  to  herself.  A 
class  of  ships  realising  these  designs  can  never  be  considered  a  mistake, 
and  certainly  no  such  service  as  has  been  referred  to  could  be  performed 
by  any  practical  multiplication  of  smaller,  lighter,  and  slower  ships. 

But  in  addition  to  this  type  of  ship,  a  host  of  smaller,  yet  ex- 
ceedingly swift,  vessels  are  needed  to  protect  this  commerce,  when, 
having  successfully  crossed  the  ocean,  it  approaches  our  own  shores 

VOL.  m.  Q 


226        OPINIONS  ON  NAVAL  CONSTRUCTION  FOR  WAR. 

^  ^*f  in  close  proximity  to  the  harbours  of  other  Powers.  It  is  here  that 
Hobinmm.  it  may  easilj'  be  obstructed  by  swarms  of  light,  swift  vessels,  unfitted 
for  cruising,  contemptible  as  far  as  armament  is  concerned,  but  all- 
powerful  against  unarmed  merchant-ships.  The  rapid  organisation 
and  multiplication  of  vessels  to  meet  this  danger  will  severely  tax 
the  powers  of  any  Naval  Administration  in  the  event  of  a  maritime 
war,  and  the  preparations  to  meet  it  are,  it  is  believed,  not  yet  begun. 
No  number  of  light  vessels  of  nine  or  ten  knots  speed  would  suffice. 
Swiftness  as  well  as  numbers  would  be  essential.  I  have  given  a 
slight  indication  of  the  erroneous  nature  of  the  conclusions  come  to 
by  Mr.  Brassey.  Notwithstanding  some  very  valuable  suggestions, 
their  acceptance  by  any  Administration  could  only  lead  to  disaster 
and  disgrace.  Whatever  may  be  said  for  or  against  particular  ships, 
ironclad  fleets  must  be  met  by  ironclad  fleets  ;  whatever  implement 
of  destruction  is  brought  against  us,  we  must  be  prepared  with  one 
as  good  or  better,  if  possible.  Special  ships  will  be  required  for 
special  service.  We  have  a  double  task  imposed  upon  us  in  order 
to  defend  our  commerce  successfully ;  and  perhaps  I  may  be  allowed 
to  say,  after  some  acquaintance  with  the  powers  of  foreign  navies, 
we  possess,  though  in  insufficient  numbers,  types,  the  excellence  of 
which  is  universally  acknowledged,  comprising  nearly  all  the  classes 
of  ship  which  we  require.  The  naval  constructors  have  done  their 
part ;  it  is  for  the  Administration  of  the  day  io  do  theirs. 

I  cannot  avoid  most  earnestly  urging  on  their  consideration  the 
extreme  undesirableness  of  tampering  in  any  way  with  the  high  rate 
of  speed  that  our  naval  constructors,  under  many  difficulties,  have 
succeeded  in  obtaining  for  our  ships.  Diminishing  instead  of  in- 
creasing their  speed  is  one  of  the  most  mistaken  of  Mr.  Brassey's 
suggestions.  It  is  likely  to  find  favour  with  any  Administration,  for 
it  involves  a  saving  of  original  outlay.  There  are  not  wanting  in- 
dications on  the  part  of  those  in  authority  that  this  may  prove  an 
irresistible  temptation.  In  a  fleet  action,  the  consequences  attending 
a  diminished  rate  of  speed  may  not  prove  fatal,  though  they  are  not 
unimportant;  but  in  duels  between  single  ships,  and  with  reference 
to  the  due  protection  of  our  commerce,  the  question  of  sujierior 
speed  is,  beyond  all  others,  a  vital  one. 

As  I  fear  this  letter  is  already  too  long,  I  must  ask  leave  to 
reserve  for  another  opportunity  the  consideration  of  the  question 
whether  these  are  or  are  not  good  reasons  for  inviting  private  ship- 
buildejrs  to  design  ships  of  war  for  the  Navy. 

Your  obedient  servant, 

Rob.  Spencer  Robinson. 
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From  ^  Engineering y  November  26,  1875. 

LARGE  V.   SMALL   SHIPS   OF   WAR. 

Mr.  Brassey's  recent  letter  to  the  Times  does  not  fulfil  the  promise    Enginetr- 
which  he  gave  some  time  back  of  becoming  a  really  valuable  critic  of     vmbw 
naval  affairs,  and  we  should  hardly  think  it  required  serious  discus-    ^^  ^®'^* 
sion  were  it  not  that  it  has  been  made  the  text  of  much  writing 
since.     It  derives  importance,  too,  from  the  general  accord  between 
the  writer's  views  and  those  of  the  TimeSj  which  are  calculated  to 
work  quite  mischief  enough  without  the  support  of  a  man  so  sensible, 
and  usually  so  practical,  as  Mr.  Brassey. 

Its  argument,  which  is  familiar  enough,  appears  to  us  to  be  this : 
Actions  are  likely  to  be  decided  much  less  by  artillery  fire,  and  much 
more  by  rams  and  torpedoes,  than  heretofore.  The  chances  of  de- 
struction, for  each  individual  ship,  are  much  increased,  and  neither 
size  nor  power  will  avail  to  reduce  them.  Therefore,  let  us  not  put 
all  the  eggs  into  one  basket,  but  have  as  many  ships  as  we  can  get  for 
our  money.  Ten  small  ships,  suitable  for  engaging  the  *  Inflexible,' 
and  collectively  much  more  formidable,  can,  according  to  Mr.  Brassey, 
be  built  for  the  cost  of  that  vessel.  They  are  to  be  specially  designed 
for  use  as  rams  ;  they  are  to  have '  unquestionable  mobility,  including 
in  the  term  not  merely  speed  but  facility  in  turning' — whence  we 
presume,  they  are  intended  to  be  as  fast  as  the  *  Inflexible,'  or  to 
steam  fourteen  knots  at  least — and  they  are  to  be  armoured  on  the 
bows.  They  are  not,  apparently,  to  carry  guns,  or  at  any  rate 
armour-piercing  guns.  Their  size  is  to  be  limited  to  1,000  tons — 
whether  measurement  or  displacement  is  meant  is  uncertain — and  it 
is  stated  that  they  can  be  built  for  50,000/.  apiece,  or  for  one-tenth 
of  the  cost  of  the  '  Inflexible.' 

As  these  vessels  are  to  fight  by  ramming,  and  perhaps — though 
this  is  not  stated — by  discharging  torpedoes,  it  is  clear  they  must 
expose  a  great  deal  more  than  their  bows  to  the  enemy.  Except 
during  the  few  seconds  of  actual  approach  to  ram,  they  would  as 
often  expose  their  sides  as  their  bows,  so  that  they  would  be  prac- 
tically unarmoured  ships,  while  it  would  be  impossible  to  give 
them  such  protection,  even  on  the  bows  alone,  as  would  be  of  tha 
slightest  avail  against  the  81 -ton  guns  of  the  '  Inflexible  ; '  indeed, 
any  thickness  of  armour  which  could  conceivably  be  carried  upon  any 
small  ironclad,  even  though  much  larger  than  those  Mr.  Brassey  pro- 
poses, would  be  useless  for  this  purpose.  The  lives  of  his  vessels 
would  therefore  be  at  the  mercy  of  a  single  shot,  just  as  though  they 

a2 


228        OPINIONS  ON  NAVAL  CONSTRUCTION  FOR   WAR. 

Enpineer-  Were  totally  imariiioured.  This  fact — which  we  assume  needs  no 
further  argument  for  its  establishment — is  important,  because  the 
only  points  which  seem  to  distinguish  Mr.  Brassey's  proiK)saI  from 
others  long  since  condenmed  are  the  use  of  the  ram  instead  of  artil- 
lery fire,  and  the  pretence  of  employing  an  ironclad  flotilla  instead 
of  unprotected  ships.  The  latter  claim  its  author  will  probably  be 
glad  to  give  up,  when  challenged  to  explain  how  he  is  going  to  com- 
bine the  qualities  and  dimensions  he  speaks  of,  and  his  scheme  will 
then  be  nothing  more  than  that  put  forward  by  Colonel  Strange 
some  three  years  ago,  with  the  difference  that  the  flotilla  of  *  small, 
swift,  handy,  unarmoured  ships '  will  fight  with  their  stems  instead 
of  with  guns,  and  must  therefore  be  more  heavily  built.  Naval 
officers  of  the  kind  whose  opinion  carries  real  weight  in  the  profession 
are  perhaps  not  so  indifferent  as  Mr.  Brassey  about  artillery  fire,  and 
might  insist  upon  having  it,  and  in  that  case  the  rams,  as  compared 
with  the  *  gun  carriages,'  would  have  to  be  still  heavier,  costlier,  and 
less  numerous. 

It  is  nearly  three  years  since  Colonel  Strange's  proposal  was 
discussed  in  these  columns,  and  conclusively  shown  to  be  absurd,  and 
his  vessels  impossible.'  Since  then  we  believe  nothing  has  been 
heard  of  them,  and  we  certainly  did  not  expect  to  find  them  revived 
by  a  writer  usually  so  sensible  as  Mr.  Brassey.  The  simple  fact  is 
that  a  1,000-ton  vessel  possessing  the  qualities  he  speaks  of  is  an 
absurdity.  Extreme  '  facility  in  turning '  implies  shortness,  and 
unfavourable  lines  for  speed,  and  consequent  large  engine  power  and 
coal  supply.  Power  to  ram  with  safety  to  herself  implies  great 
structural  strength  and  weight,  and  unless  all  the  safeguards  thought 
necessary  in  modern  fighting  ships  are  to  be  given  up,  there  must 
also  be  such  arrangements  of  double  bottoms,  minute  subdivision,  &c., 
as  has  never  been  attempted  yet  in  a  sea-going  ship  of  1,000  tons. 
In  short,  the  vessel  must  be  as  unlike  as  possible  in  every  respect  to 
Mr.  Brassey's  steam  yacht — which  latter  offers  about  the  only 
possible  model  ujion  whi(jh  a  l,0()0-ton  man-of-war,  able  to  steam 
14  knots,  could  be  designed.  If  Mr.  Brassey  will  be  content  with 
8  to  10  knots,  low  freeboard,  and  very  small  coal  supply,  it  may  be 
possible  to  provide  him  with  1,000-ton  rams  which  might  prove 
formidable  auxiliaries  for  harbour  defence,  but  which  will  be  utterly 
unfit  to  keep  the  sea  in  search  of  a  hostile  fleet.  If  he  wants  some- 
thing able  to  replace  the  'Inflexible' — that  is,  to  keej)  the  sea  for 
considerable  periods — we  do  not  hesitate  to  say  that  each  of  his  sub- 

>  See  Engincerijtg    for  December    20,    1872.      Paper  entitled    *  Armour  or  no 
Armour.' 
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stitutes  will  displace  3,000  tons  at  least,  and  cost  at  least  150,000/.    iCujinrer- 
In  short,  he  will  get  tliree  bad  rams  in  exchange  for  the  *  Inflexible,'        ^"^' 
and  we  wish  him  joy  of  the  bargain. 

Lest  this  should  be  thought  an  over-statement  it  may  be  worth 
while  to  recall  the  ^particulars  of  existing  ships  which  more  or  less 
correspond  with  those  proposed  by  Mr.  Brassey,  either  in  size  or 
qualities.  In  the  first  place,  there  is  a  class  of  modern  sloops,  of 
which  the  *  Amazon  '  (lost  by  collision  with  the  *  Osprey')  was  one, 
rather  exceeding  1,000  tons,  and  rising  to  about  1,200  in  later 
examples.  These  are  wood-built,  of  light  scantling,  of  course  not 
subdivided  in  any  way,  or  carrying  an  ounce  of  armour,  utterly  unfit 
to  ram  anything  (as  the  *  Amazon '  showed),  and  of  a  shape  which, 
though  giving  sufficient  handiness  for  the  duties  which  they  fulfil, 
is  not  such  as  would  suit  Mr,  Brassey.  With  all  these  advantages 
their  speed  is  about  twelve  knots.  If  it  were  conceivable  that  they 
could  be  changed  into  iron-built  rams  of  like  measurement,  the  effect 
of  the  change  upon  their  speed  and  engine  power  can  be  easily 
imagined.  They  carry  four  light  guns,  it  is  true,  and  more  spars 
and  top-hamper  generally  than  Mr.  Brassey,  we  presume,  would 
desire  for  his  rams,  but  all  the  weight  he  could  save  in  these  direc- 
tions, or  even  by  total  dismasting,  and  a  great  deal  more  too,  would  be 
wanted  in  the  coal  bunkers,  if  there  were  the  least  talk  of  inter- 
fering with  the  present  sail  equipment.  The  class  of  sloops  referred 
to,  it  should  be  added,  are  not  failures  by  any  means,  but  are  con- 
sidered successful  examples  of  what  may  be  done  on  the  tonnage. 
None  have  been  built  very  lately,  but  at  present  prices  the  cost 
would  far  exceed  the  50,000i.  set  down  as  the  limit  by  Mr. 
Brassey. 

In  the  *  Magicienne '  class  we  have  unarmoured  corvettes  of  about 
1,400  tons  (1,900  displacement)  with  thirteen-knot  speed.  This  is 
obtained,  as  in  the  last  class,  only  by  a  lightness  of  construction 
which  would  put  ramming  an  ironclad  out  of  the  question.  They 
carry  fourteen  guns,  and  considerable  retrenchment  of  weights  might 
be  made  by  giving  up  these,  and  part  or  the  whole  of  the  siiil 
power;  but  it  would  all  be  wanted,  and  more  too,  in  the  coal 
bunkers.  The  cost  of  this  class,  for  hull  and  engines,  is  at  least 
70,000/. 

Finally,  we  take  the  unarmomred  corvette  *Eover,'  somewhat, 
but  only  slightly,  exceeding  the  speed  required.  She  is  iron-built, 
and  is  designed  for  ramming,  though  hardly  fit,  we  should  supi)ose, 
to  measure  her  strength  Jigainst  the  armour  plates  of  the  *  Inflexible.' 
Still,  she  is  a  ram,  and  the  smallest  high-speed  ram  in  the  Navy. 
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Em^imeer'  Her  armament  is  little  heavier  than  the  '  Magicienne*?/  and,  as  in 
fanner  csises,  anv  retrenchment  of  weight  would  be  swallowed  up  in 
the  necessary  addition  to  the  coal  supply,  if  the  vessel  were  required 
to  keep  the  gea  in  any  other  shape  than  that  of  a  full-rigged  ship. 
Well,  the  contract  price  for  the  hull  and  engines  of  the  *  Rover'  was 
161,000/.,  and  her  displacement  is  3,500  tons.  This  great  size  and 
consequent  cost  have  not  been  given  to  her  wantonly.  Except  the 
*  Active '  and  *  Volage  '  f about  500  tons  smaller,  and  not  able  to  act 
as  rams),  she  is  the  smallest  fourteen  to  fifteen-knot  ship  in  the  Na\'y, 
and  her  armament  is  relatively  light.  She  has  been  made  so  large 
simply  to  enable  her  (being  sea-going  and  a  ram)  to  be  made  so  fast, 
and  no  ship  so  fast  (and  also  sea-going  and  a  ram)  is  likely  to  be 
made  much  smaller.  We  are  aware  that  she  differs  in  many  wavs 
from  the  ship  Mr.  Brassey  requires,  but  the  above  brief  description 
gives,  nevertheless,  some  means  of  judging  of  the  possibility  of 
getting  like  speed,  structural  strength,  seaworthiness,  and  power  of 
keeping  at  sea  (to  say  nothing  of  partial  armouring)  on  a  measure- 
ment of  1,000  tons.  It  is  obviously  impossible,  and  we  believe  that 
in  admitting  the  possibility  of  such  a  vessel  as  Mr.  Brassey  suggests 
being  constructed  on  a  displacement  of  even  3,000  tons,  and  for 
150,000/.,  we  have  conceded  more  than  is  necessary.  His  whole 
scheme  is  a  chimera.  With  ten  such  vessels  as  he  asks  for  we  should 
doubt  his  defeating  the  *  Inflexible.'  With  three  we  presume  he 
himself  would  have  no  doubts :  we  have  none. 

Like  many  others,  Mr.  Brassey  has  forgotten  that : 

(a)  A  ram  requires  such  structural  strength  as  cannot  be  given  to 
a  small  vessel  without  making  her  heavy  and  slow. 

(6)  Fourteen-knot  speed  is  impossible  in  a  sea-going  (and  sea- 
keeping)  ship  of  1,000  tons,  if  built  or  equipped  (even  without 
ordnance)  in  the  manner  necessary  in  a  cruising  man-of-war ;  much 
more  so  in  a  ship  required  to  be  built  as  a  ram. 

(c)  A  ship's  fighting  power,  especially  with  regard  to  speed  and 
capacity  for  carrying  armour,  increases  in  much  more  than  the 
simple  ratio  of  increased  size.  The  fighting  power  of  a  10,000-ton 
ship  cannot  be  split  up  into  ten  parts  and  still  remain  as  great. 

In  a  pamphlet  *  On  Unarmoured  Ships,'  published  by  Mr. 
Brassey  last  summer,  is  a  description  (page  31)  quoted  from  the 
American  Army  and  Navy  Journal^  of  an  American  torpedo  ship 
called  the  *  Alarm,'  the  dimensions  of  which  are  70  feet  long,  28  feet 
wide,  and  10  feet  draught  of  water.  She  curries,  or  is  to  carry,  a 
16-inch  smooth-bore  *  on  the  bow,'  and  four  Gatlings.  *  The  gun  and 
bows  are  protected  by  4  inches  of  plating,  and  it  is  intended  to  put 
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on  3  inches  more.'  The  crew  numbers  65,  and  the  speed  is  not  Enginetr^ 
stated,  but  she  carries  five  days'  coal.  On  the  following  page  Mr. 
Brassey  expresses  his  opinion  that  a  squadron  of  ten  torpedo  ships, 
costing  40,000f.  each,  and  steaming  *  not  less  than  fifteen  knots,' 
would  be  *a  much  more  important  addition  to  the  Navy  than  a 
colossal  "  Inflexible.'' '  It  looks  very  much  as  though  the  Yankee 
torpedo  ship  (whose  displacement  would  apparently  be  something 
approaching  to  1,000  tons)  inspired  Mr.  Brassey's  vision  of  a  torpedo 
squadron,  and  that  when  the  loss  of  the  '  Vanguard '  brought  ram- 
ming into  fashion  he  thought  it  better  to  turn  his  torpedoes  into 
rams  before  writing  to  the  Times. 

Having  made  clear  how  greatly  Mr.  Brassey  has  exaggerated  the 
force  which,  in  the  form  of  small  rams,  could  be  brought  against  the 

*  Inflexible  '  at  a  cost  net  exceeding  her  own,  it  may  be  worth  while 
to  ask  why,  in  all  these  discussions,  the  large  ironclad  is  assumed 
to  be  so  helpless.  Surely  she  has  the  same  facilities  for  torpedo 
work  as  the  others.  There  are  such  things  as  defensive  torpedoes  ; 
a  well-contrived  defensive  system  of  Harvey  torpedoes  towed  during 
action  would  make  either  ramming  or  oft'ensive  torpedo  practice 
very  hazardous  work.  If  anybody  believes  very  strongly  in  fish 
torpedoes  used  by  ships  while  moving  about  in  action,  the  *  In- 
flexible '  can  be  fitted  to  dischtirge  them  quite  as  well,  tand  in  as 
large  numbers  as  any  vessel  specially  called  a  torpedo  ship.     The 

*  Inflexible'  with  a  score  of  Harvey  torpedoes  round  her  might  surely 
make  a  decent  bag  with  her  big  guns  while  the  ten,  or  rather  three, 
gunless  rams  or  torpedo  ships  were  trying  to  find  out  how  to  hurt 
her.  If  ever  Mr.  Brassey's  ideas  are  carried  out  in  practice  we  have 
no  doubt  his  ships  would  carry  one  large  gun  each,  but  this  would 
only  enable  three  8 1  -ton  guns,  either  unprotected  or  very  ill-protected, 
to  be  brought  against  four  similar  guns,  covered  by  armour  which, 
though  not  proof  against  a  direct  hit,  would  afford  valuable  shelter 
against  three  hits  out  of  four.  The  ironclad,  moreover,  would  use 
common  shell  with  large  bursting  charges  Jigainst  her  unprotected 
enemies,  while  they,  nominally  fighting  with  the  same  weajwus, 
would  have  to  content  themselves  with  the  far  less  destructive  shell 
adapted  for  armour-piercing — an  enormous  disadvantage.  The  result 
of  the  action  could  not  be  doubtful,  and  it  would  be  the  same  in 
whatever  projwrtions  or  in  whatever  way  the  attempt  was  made  to 
subdivide  the  money  available  for  the  attack.  We,  therefore,  dissent 
not  only  from  Mr.  Brassey's  conclusions  but  from  the  premises 
which  we  have  attributed  to  him.  We  see  no  reason  why  artillery 
fire   should  be  less  effective  than  hitherto,  or   the  action  of  rams 
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En^neer-  and  torpedocs  so  destructive  as  is  commonly  assumed,  seeing  that 
torpedoes  offer  almost  as  easy  means  of  defence  as  of  attack.  The 
powerful  ship  has  a  good  chance  of  stopping  an  approaching  enemy 
with  her  guns,  and  her  size — which  implies  greater  structural 
strength  and  minuter  subdivision — gives  her  a  much  better  chance 
of  surviving  even  a  successful  attack  by  ram  or  toq)edo.  From 
every  point  of  view  we  believe  the  big  ironclad  to  be  the  best  fighting 
vessel. 

Other  suggestions  in  Mr.  Bnissey's  letter  do  not  seem  to  us 
happy.  No  doubt  it  would  be  well  for  ships  to  carry,  if  they  can, 
fast  steam  launches  for  special  torpedo  services.  But  surely  there  is 
something  fantastic  in  the  idea  of  praising  the  *]Minotaur'  for  her 
great  power  of  stowing  such  boats,  as  though  that  were  more  impor- 
tant than  her  own  fighting  qualities.  When  ships  come  to  lowering 
their  boats  to  fight  their  battles  for  them,  they  had  better  stay  in 
port. 

Mr.  Brassey  says  that  *  the  attempt  to  build  a  vessel  heavily 
armoured  and  armed,  with  a  full  spread  of  canvas,  with  great  speed 
under  steam,  and  fitted  for  use  as  a  ram,  must  necessarily  result  in 
costly  and  unsatisfactory  compromise.'  Why  'necessarily,'  if  the 
utterly  needless  condition  of  a  *  full  spread  of  canvas  '  be  given  up 
as  it  ought  to  be  in  every  real  fighting  ship,  and  as  it  has  been 
virtually  in  the  *  Inflexible  ? '  Every  other  quality  named  is  con- 
sistent with  great  size,  and  is  relatively  more  cheaply  attained, 
except  ramming,  as  the  size  increases.  Mr.  Brassey  says  we  breed 
widely  different  horses  for  hunting  and  for  brewers'  drays.  True, 
but  if  it  were  a  law  of  nature  that  a  horse's  speed  increased  (relatively 
to  his  cost)  as  he  got  larger,  we  should  stick  to  the  dray-horses  for 
all  purposes  which  required  either  strength  or  speed. 


Letter  from  Sir  E,  J.  Reed^  K.C.B.^  published  in  the  *  TinieSj 

November  29,  1875. 

Sir  E.J.  Sir, — It  is  all  very  well  for  the  country  now  to  cry  out — perhaps 

KC^B      ^  ^^ti\e  too  readily  occasionally — about  the  state  of  the  Navy,  but  so 

far  as  I  can  see,  its  condition  is  exactly  what  might  have  been  ex- 

Nov.  29,       pected  as  a  consequence  of  the  course  which  the  present  Government 

^^^^*  has  taken,  and  to  which  the  country  has  quietly  submitted.     W^hen 

Parliament  assembles  next  year,  and  has  submitted  to  it  the  Navy 

Estimates,  a  period  of  three  years  will  have  elapsed  since  the  naval 
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policy  of  the  country  was  fairly  and  fully  submitted  to  the  House  of  Sir  E.  J, 
Commons.  Last  year,  with  a  new  naval  administration  in  Parliament  k.c.b, 
of  which  no  single  member  had  ever  before  had  the  slightest  ex- 
perience of  the  naval  service,  it  would  have  been  idle  to  attempt  to 
discuss  naval  affairs  properly.  The  new  Government  introduced  the 
Navy  Estimates  of  their  predecessors,  and  most  of  the  debating  that 
occurred  consisted  of  altercations  between  the  two  front  benches.  I 
felt  it  my  duty  to  give  the  Government  what  support  I  could,  in 
the  hope  and  belief  that  in  the  following  year  they  would  submit  to 
us  in  the  fullest  manner  their  shipbuilding  and  other  naval  policies, 
and  take  the  sense  of  Parliament  upon  them.  But  instead  of  this, 
not  only  was  the  Navy  neglected  this  year  by  the  Government,  but  it 
was  treated  in  Parliament  almost  with  contempt.  Vainly  did  we 
from  the  opposite  benches  week  after  week  endeavour  to  induce  the 
Government  to  bring  forth  their  proposals  in  detail.  All  our  efforts  ' 
were  fruitless,  and  it  was  not  until  the  end  of  the  Session  closely 
approached,  and  imtil  oiu*  patience  was  utterly  exhausted,  that  they 
consented  to  bring  forward  naval  questions  for  discussion.  When 
they  did  at  length  consent  it  was  already  too  late.  Every  one  who 
spoke  had  to  speak  under  the  greatest  pressiu*e,  and  I  for  my  part 
was  obliged  to  waive  almost  entirely  the  views  I  had  desired  to  lay 
before  the  House.  Meantime,  while  the  naval  service  was  being  thus 
openly  neglected,  the  First  Lord  of  the  Admiralty,  imder  whose 
public  protection  that  service  now  is,  was  engaging  himself  night 
after  night  in  discussions  upon  an  Agricultural  Bill,  much  of  his 
time  and  thoughts  being  devoted  more  particularly  to  the  question 
of  manure.  I  felt  at  the  time  amazed  that  a  Minister  intrusted  with 
the  care  of  so  great  and  noble  a  service  as  the  British  Navy  should 
have  allowed  that  service  to  be  treated  in  the  manner  it  was,  and 
still  more  that  he  should  himself  be  the  instrument  of  treating  it 
with  neglect  and  contempt.  It  used  to  be  the  wholesome  practice 
of  Parliament  to  take  the  Navy  Estimates  early  in  the  Session,  and 
troublesome  and  distressing  to  me,  among  others,  as  many  of  the 
debates  were  when  I  was  at  the  Admiralty,  we  always  felt  that  full 
debates  in  the  House  of  Commons  were,  nevertheless,  the  greatest 
securities  for  all  of  us,  and  that  our  responsibilities,  if  increased  in 
one  way,  were  greatly  lessened  in  the  other  by  the  publicity  which 
attended  oinr  operations.  Mr.  Ward  Hunt  has  seen  fit,  as  our 
Minister  of  Marine,  to  withdraw  the  naval  service  to  a  very  large 
extent  from  the  view  of  Parliament  during  his  term  of  office,  de- 
ferring its  interests  day  after  day  and  week  after  week  to  discussions 
upon  guano,  and  the  consequence  is  that  he  now  rests  under  a 
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Sir  E.  J.  weight  of  personal  responsibility  from  which  I  am  afraid  he  cannot 
K.C.B.  possibly  escape.  It  may  be  very  true  that  Mr.  Disraeli  is  a  power- 
ful and  an  imperious  Prime  Minister,  and  no  doubt  in  a  primary 
sense  the  responsibility  for  preferring  almost  any  subject  to  that  of 
the  Xavy  in  the  Parliamentary  business  of  this  year  rests  upon  him  ; 
but  there  is  nothing  that  binds  a  gentleman  to  take  the  post  of  the 
First  Lord  of  the  Admiralty,  and  nothing  that  compels  him  to  hold 
it  under  conditions  which  are  injurious  to  the  public  senice ;  and 
for  my  part  I  cannot  understand  how  even  a  dozen  Prime  Ministers 
could  so  far  influence  the  mind  of  a  man  in  that  position  as  to  cause 
him  to  become  a  willing  instrument  in  the  withdrawal  of  the  Navy 
fix)m  Parliamentary  view.  I  must  say  that  I  am  not  surprised  that, 
with  the  Navy  treated  in  this  manner,  and  with  Parliament,  as  a  body, 
submitting  to  see  it  so  treated,  a  wides|>read  injury  has  resulted  to 
the  service.  I  do  not  wish  to  exaggerate  minor  incidents,  and  I 
think  it  most  likely  that  there  has  been  great  exaggeration  in  the 
case  of  the  *  Iron  Duke  '  of  Saturday  last.  I  do  not  believe  that  any 
neglect,  or  anything  short  of  a  wilfril  interference  with  the  working 
of  several  parts  of  her  machinery,  could  possibly  reduce  the  *  Iron 
Dake'  to  a  sinking  condition  under  the  circumstances  described. 
Still,  it  cannot  be  doubted  that  things  have  happened  and  are 
happening  in  the  naval  service  of  a  very  imusual  character,  and  it  is 
but  feir  and  reasonable  to  connect  them  with  the  very  unusual 
manner  in  which  the  Xavy  is  being  managed  at  the  present  time,  and 
more  particularly  with  regard  to  its  withdrawal  from  Parliamentary 
control.  I  have  thought  it  right  to  make  these  remarks  because  it 
is  impossible  for  me,  as  a  member  of  the  House  of  Commons,  to 
separate  myself  from  all  responsibility  for  the  naval  policy  of  the 
Government,  and  it  is  equally  impossible  to  exercise  the  smallest 
influence  upon  that  policy  if  its  consideration  is  confined  wholly  to 
the  officers  of  the  Admiralty  and  is  withheld  from  Parliament.  The 
ships  that  are  now  being  constructed,  for  example,  are  of  a  very 
extraordinary  character,  and  they  ought  to  have  been  described  to  the 
House  in  the  fullest  manner.  There  are  points  deser\ing  anxious 
consideration  in  connection  with  vessels  of  the  *  Inflexible'  type,  and 
more  particularly,  perhaps,  with  those  smaller  vessels  of  that  class 
which  have  never  been  described  to  us  at  all,  although  the  Govern- 
ment have  taken  the  power  to  build  them.  Concerning  the 
*  Inflexible  '  herself,  we  are  in  Parliament  entirely  without  the  means 
of  forming  an  opinion  even  upon  features  which  are  of  vital  interest. 
If  the  country  submits  to  this  state  of  things,  and  openly  abandons 
the  naval  service  to  the  care  of  men  who  knew  nothing  about  it 
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when  they  undertook  to  administer  it,  and  who  have  since  avoided    Sir  e.  J. 
the  light  and  discussion  of  Parliament,  they  must  be  prepared  to  see     k.c.b, 
the  consequences  both  startling  and  alarming. 

With  regard  to  the  leading  article  in  the  Tivies  of  Monday, 
permit  me  to  say  that  I  repudiate  altogether  the  inference  that 
seems  to  have  been  hastily  drawn  from  my  Russian  letters,  to  the 
eflfect  that  in  setting  forth  the  characteristics  and  qualities  of  the 
*  Popoflfka,'  I  disclaim  or  denounce  the  vessels  planned  at  the 
Admiralty  by  Sir  Spencer  Robinson  and  myself.  All  those  ships 
we  designed  between  the  years  1863  and  1870,  and  the  latest  of 
them,  therefore,  five  years  ago,  and  I  challenge  any  one  to  point  to 
vessels  in  any  other  Navy  that  are  equal  to  them  date  for  date,  or  to 
deny  that  from  the  *  Bellerophon  '  on  to  the  *  Sultan'  they  stood 
alone  for  strength  and  efficiency  both  when  they  were  designed  and 
when  they  were  completed.  In  the  annals  of  the  British  Navy 
those  years  1863  to  1870,  will,  in  my  belief,  stand  marked  as  a  period 
of  great  and  striking  progress,  and  will  redound  to  the  lasting  credit 
of  Sir  Spencer  Robinson,  and  of  the  Duke  of  Somerset,  and  other 
members  of  the  Admiralties  of  those  days.  No  doubt  it  would  suit 
the  style  and  sentiment  of  many  men,  if  connected  with  such  a 
period  of  naval  construction,  to  rest  content  with  its  results ;  and 
probably  many  persons  in  my  place  would  shrink  from  speaking 
henceforth  with  favour  of  anything  new  that  could  be  brought  into 
competition  with  them.  But  to  my  mind  such  a  course  would  be 
contemptible  to  the  last  degree,  and  I  shall  not  be  deterred  for  a 
single  moment  from  discussing  frankly  and  freely  the  future  develop- 
ments of  naval  construction  by  the  fear  that  something  I  may  say 
may  be  tortured  into  a  depreciation  of  the  vessels  which  I  designed 
for  the  Admiralty  from  five  to  twelve  years  ago.  But  so  far  am  I, 
in  my  remarks  upon  the  *PopoflFka,'  from  discrediting  my  former 
work  and  principles,  that  I  maintain  that  all  that  I  have  lately 
written  goes  to  further  the  very  principles  for  which  I  laboured  when 
in  office.  Long  before  I  left  office  I  wrote  and  published  a  paper,  in 
which  I  said,  as  an  epitome  of  my  views,  *  The  merits  of  ironclad 
ships  do  not  consist  in  carrying  a  large  proportion  of  weights  to 
engine-power,  or  having  a  high  speed  in  proportion  to  that  power ; 
but  rather  in  possessing  great  powers  of  offence  and  defence,  being 
comparatively  short,  cheap,  and  handy,  and  steaming  at  a  high  speed, 
not  in  the  most  economical  way  possible,  but  by  means  of  a  moderate 
increase  of  power  on  account  of  the  moderate  proportions  adopted  in 
order  to  decrease  the  weight  and  cost,  and  to  increase  the  handiness.' 
I   often   stated  further  that  I   had  never  been   able  to  carry  this 


236        OPINIONS  ON  NAVAL  CONSTRUCTION  FOR  WAR. 

Sir  E.  J.  principle  out  as  far  as  it  ought  to  be  carried ;  I  have  since  designed 
K.Z.h.  ^'^r  other  persons  shorter  and  broader  ironclads  than  ever;  and 
Admiral  Popoflf  has,  in  frank  and  handsome  terms,  stated  in  your 
columns  that  he  owes  to  my  vessels,  my  words,  and  my  writings  the 
adumbrations  of  these  circular  vessels  which  he  has  so  skilfully  de- 
vised. I^et  who  will,  therefore,  accuse  me  of  inconsistency :  I  hold 
it  to  be  not  only  consistent  with,  but  a  development  of,  my  former 
labours  to  have  said  what  I  have  in  favour  of  Admiral  Popoft's 
vessels. 

There  is  one  point,  however,  which  was  adverted  to  in  a  recent 
leading  article  of  yours,  and  in  which  you  might  fairly  be  considered 
to  have  disclosed  an  inconsistency  on  my  |>art  if  I  left  it  without 
explanation.  You  justly  said  that  I  had  hitherto  exhibited  a  strong 
objection  to  very  low  freeeboard,  and  that  t  had  not  taken  exception 
to  the  low  freeboard  of  the  *  Popoffka.'  It  is  most  true  that  I  have 
always  hitherto  strenuously  objected  to  such  vessels  as  the  American 
*  Monitors.*  I  do  so  now,  and  accidents  such  as  have  lately  occurred 
in  the  Navy  show,  I  contend,  in  an  impressive  manner,  the  justice 
of  my  view.  If  the  *  Vanguard '  had  been  a  *  Monitor '  of  the 
American  tjrpe,  hundreds  of  men  would  have  gone  down  in  her.  A 
very  low  freeboard  in  a  long  and  narrow  vessel  means  a  small  surj)lus 
of  buoyancy,  a  short  continuance  of  floating  powers,  a  speedy  end  if 
overtaken  by  an  accident.  But  in  a  circular  vessel  all  this  is  very 
materially  modified  by  the  fact  that  the  volume  embraced  by  a 
cylinder  is  very  much  greater  than  the  volume  embraced  by  the  sides 
of  an  ordinary  ship  of  equal  length  of  circumference  and  given 
depth — nearly  three  times  as  much  ;  and  besides  this  it  must  be 
remembered  that  the  circular  ironclads  which  I  have  described  and 
discussed  have  both  been  built  exclusivelv  for  shallow  waters  within 
the  Straits  of  Kertch  and  at  the  mouth  of  the  Dnieper.  There  is 
not,  therefore,  any  inconsistency  in  my  present  and  former  views  on 
this  subject.  If  there  were  I  should  be  very  ready  to  acknowledge 
it,  for  I  am  under  much  graver  obligations  to  be  just  and  accurate 
now  than  to  hold  by  every  opinion  I  formed  years  ago. 

The  question  at  issue  between  Mr.  Brassey  and  Sir  Sixjncer 
Robinson  is  a  very  serious  one,  but  in  my  opinion  its  solution  is  not 
far  to  seek.  I  should  not  be  able  to  hold  with  Mr.  Brassey  in  con- 
demning such  ships  either  as  the  *  Sultan  '  or  as  the  *  Inconstant ' 
in  regard  to  the  i>ast ;  I  should  agree  with  all  that  Sir  Spencer 
Robinson  says  on  the  subject.  But  Mr.  Brassey  is  alwavs  wisely 
thinking  of  the  future,  and  I  go  heartily  with  him— as  I  believe  Sir 
Spencer  Robinson  will   too  -in  saying  that  neither  *  Sultans  *  nor 
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*  Inconstants '  should  be  repeated  now  that,  hy  the  manufacture  of  steel  Sir  /;.  J. 
plates  and  by  other  improvements,  speed  and  other  results  equal  to  k.c!b, 
theirs  can  be  obtained  with  smaller  vessels.  It  is  by  such  agencies 
as  these,  and  by  other  changes  which  I  must  not  presume  to  discuss  in 
your  columns,  that  the  progress  of  the  Navy  both  in  ironclads  and  in 
unarmoured  ships  has  to  be  carried  forward.  To  deliberately  abandon 
either  the  highest  speeds  in  some  vessels  or  the  most  perfect 
oflfensive  and  defensive  powers  in  others  would  be,  if  not  to  furl  our 
flag,  at  least  to  tempt  others  to  try  and  furl  it. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

E.  J.  Keed. 


Fnrthei*  Ohservaiioiis  of  the  '  Times.^ 

We  publish  in  another  column  an  interesting  letter  from  Mr.  Times,  No- 
E.  J.  Reed  on  the  Navy,  in  which  he  charges  the  Government  with  J'^J^^  *'  '^^' 
having  withdrawn  the  subject  from  Parliamentary  discussion,  and 
with  *  widespread  injury '  having  thereby  *  resulted  to  the  service.' 
He  seizes  the  occasion  to  explain  the  consistency  of  his  present 
advocacy  of  the  *  Popoif  ka '  with  his  former  depreciation  of  *  Monitors,* 
and  to  intimate  the  drift  of  his  opinion  on  the  '  very  serious  question  at 
issue  between  Mr.  Brassey  and  Sir  Spencer  Robinson.'  Mr.  Reed  is  a 
man  of  too  much  originality  and  force  of  character  to  suffer  his  views 
of  present  expediency  to  be  hampered  by  considerations  of  what  he  said 
or  did  under  different  circumst<ances  ten  years  ago.  He  justly  claims 
the  right  to  'discuss  frankly  and  freely  the  future  developments  of 
naval  construction,  without  being  deterred  by  the  fear  that  some- 
thing he  may  say  may  be  tortured  into  a  depreciation  of  the  vessels 
which  he  designed  for  the  Admiralty  from  five  to  twelve  years  ago. 
It  would  be  well  if  everybody  possessed  the  same  robust  independence. 
No  one  is  fit  to  be  a  public  servant  who  cannot  sever  himself  from 
his  past  work,  leaving  it  to  speak  for  itself,  while  he  fearlessly  pursues 
the  realities  of  the  present.  Sir  Spencer  Robinson  seems  to  live  in 
the  past,  while  the  present  and  the  future  form  Mr.  Reed's  dom^iin. 
The  one  still  hankers  fondly  after  the  last  ironclad  and  fast  frigate  of 
his  official  rule ;  the  other,  holding  that  the  *  Sultan '  and  the  '  In- 
constant' were  ships  to  be  proud  of  a  few  years  since,  goes  heartily 
with  Mr.  Brassey  in  saying  that  neither  '  Sultans  '  nor  '  Inconstants  ' 
should  be  repeated  now.  On  our  comments  on  Mr.  Reed's  account 
of  the  *  PopofFka '  at  sea,  we  could  not  but  remember  the  strange 
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Timu9.  resemblance  between  his  report  of  her  buoyant  rising  through  and 
over  the  heavy  swell  and  waves  and  what  the  late  Admiral  Sherard 
Osbom  so  often  told  us  of  the  performances  of  the  American  Monitors. 
The  evidence  which  satisfied  the  Admiral  that  we  had  much  to  learn 
as  to  the  seaworthiness  of  low  freeboard  ships  was  ignored  by  the 
naval  architect  until  he  saw  the  fieu^t  himself.  Yet  it  was  a  matter 
of  the  first  moment  for  the  guidance  of  our  naval  constructors. 
Admiral  Osbom,  as  he  informed  the  Committee  of  Naval  Designs, 
consulted  both  Admiral  Popoff  and  *•  the  man  who  took  round  Cai)e 
Horn  one  of  those  small  turret  ships  built  for  a  State  on  the  other 
side.'  The  latter  met  a  heavy  sea  and  westerly  gale  the  other  side 
of  the  Straits  of  Magellan,  steamed  stem  on  to  the  sea  for  some  time, 
but  at  last,  with  fear  and  trembling,  determined  to  run  for  Valparaiso. 
*  The  buoyancy  of  the  vessel  brought  her  up  out  of  the  sea  in  a  way 
that  quite  astounded  him.'  The  *  Monadnock '  was  a  ship  so  low  that 
Captain  Colin  Campbell,  at  Buenos  Ayres,  trembled  to  think  of  her 
going  round  Cape  Horn.  But  she  went,  and  in  bad  weather,  too,  and 
off  the  coast  of  California  became  unmanageable,  her  rudder-chains 
being  badly  fitted.  She  lay  thus  beam  on  to  a  very  heavy  sea,  but  was 
safe.  Admiral  Popoff  told  Admiral  Osbom  ^  that  the  heaviest  sea  he 
had  ever  been  in  was  when  in  a  Monitor  off  the  mouth  of  the  Elbe,  in 
a  north-westerly  gale,  and  that  she  steamed  as  feist  as  she  could  with 
safety,  and  the  water  and  spray  were  flying  all  over  her,  so  much  so 
that  the  gratings  on  the  hurricane  deck  were  lifting  with  the  water 
accumulated  on  her;  but  she  was  perfectly  safe,  and  as  steady  as  a 
church ;  he  had  no  misgivings,  as  long  as  the  hull  was  sound,  and 
the  hatchways  perfectly  secure,  about  the  ship  living  in  any  sea.' 
All  this  evidence,  and  more,  was  before  our  naval  architects  when  they 
persisted  in  their  policy  of  building  exclusively  weak  broadside  iron- 
clads. Yet  they  disregarded  it.  The  monitors  were  then  derided 
as  *  half-tide  rocks ; '  and  we  could  not  restrain  the  other  day  an 
expression  of  amused  surprise  to  read  the  naive  delight  with  which 
Mr.  Reed,  a  man  of  the  future,  now  discerns  for  himself  as  novel  the 
phenomena  of  the  neglected  past.  However  this  may  be,  we  are 
ready  to  acknowledge  the  consistency  of  Mr.  Reed  with  himself,  now 
and  at  all  times,  in  desiring  to  make  the  British  Navy  worthy  of  our 
reputation  and  sufficient  for  our  needs.  It  is  not  his  fault  if  it  is  now 
deficient  in  some  departments.  There  has  been  but  little  said  of 
late  to  urge  the  Government  to  greater  naval  efforts,  but  his  have 
been  the  most  telling  public  utterances  in  that  direction.  The 
public  ignorance  about  the  Navy  is  immense.  There  is  a  feeling 
that  if  we  spend  ten  millions  a  year  on  it,  or  more  than  twice  the 
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aggregate  expenditure  of  Germany  and  Russia^  it  ought  to  be  suffi- 
cient, Mr.  Keed,  in  a  speech  to  his  constituents  about  a  year  ago, 
pointed  out  that  so  much  of  the  ten  millions  goes  in  pay  and 
pensions  and  other  matters,  that  for  shipbuilding  there  remains 
only  a  small  residuum,  and  that  now  shipbuilding  is  so  expensive 
that  *  for  every  hundred  pounds  which  we  had  to  invest  in  ships  in 
the  old  days  we  have  now  to  invest  170?.  in  order  to  carry  the  same 
number  of  men  to  sea.'  Mr.  Brassey  says :  '  Then  build  smaller 
vessels  which  will  carry  fewer  men,  and  spread  the  same  outlay 
over  a  larger  surface,  as  the  exigencies  of  naval  warfare  inde- 
pendently of  cost  require.'  We  were  led  the  other  day  by  Mr. 
Brassey  into  understating  the  amount  of  the  present  year's  ship- 
building compared  with  the  programme  of  Mr.  Childers  in  1869. 
But  we  still  maintaiti,  with  Mr.  Corry,  that  more  ought  to  be 
spent  in  building  unarmoured  ships.  Mr.  Reed  has  schemes — which 
he  hints  at,  without  developing — of  meeting  the  need  of  the  times 
by  the  use  in  shipbuilding  of  steel  plates  and  other  improvements, 
calculated  to  give  us  equal  speed  and  other  results  with  smaller 
vessels.  Admiral  Sartorius  and  Mr.  Nasmyth  join  in  the  cry  that  we 
ought  not  at  the  present  time  to  leave  the  design  of  the  Navy,  both 
in  kind  and  in  detail,  exclusively  to  the  three  or  four  naval  architect's 
who  form  or  direct  the  constructive  department  at  Whitehall.  There 
is  no  other  country  which  intrusts  so  much  power  and  re8iK)nsibility  to 
80  small  a  body  of  public  servants.  They  advise  the  Admiralty  what 
sort  of  ships  to  build  ;  they  frame  the  designs  for  their  construction  ; 
and,  more  and  more,  they  manage,  through  the  Controller,  the  dif- 
ferent dockyards  which  execute  the  designs. 


Times, 


From  the  '  Times  '  of  Decemhei'  4,  1875. 

Sir, —  In  reply  to  the  letter  you  imblished   from   Sir  Spencer      ShT. 
Hobinson  on  November  22, 1  ask  permission  to  state  the  reason  why,       '^***^y- 
in  my  judgment,  the  public  money  was  not  laid  out  to  advantage  in  J^'J""'.^^^* 
Iiuilding  ships  of  the  '  Inconstant '  tyi)e.     Whenever  a  foreign  naval 
Power  produces,  or  even  seriously  contemplates,  the  construction  f>f 
ships  with  a  speed  of  17   knots  for  the  pur^)Ose  of  harassing  our 
commerce,  it  is  the  obvious  duty  of  our  own  naval  administration  to 
provide  a  sufficient  number  of  ships  of  superior  or,  at  least,  of  ecjiial 
speed.   When,  therefore,  it  was  proposed  to  build  for  the  United  States 
Navy  corvettes  of  the  *  Wampanoag '  class  the  Admiralty  of  that 
day  wisely  determined  to  supply  for  the  British  Navy  a  new  class  of 
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Sir  T.     cruisers,  which  should  be  more  than  a  match  for  their  American 
rivals.     As  the  latter  were  a  complete  failure,  the  large  outlay  on  the 

*  Inconstant '  proved  in  the  event  to  have  been  unnecessary.  This, 
however,  is  not  an  objection  which  can  be  fairly  taken,  for  had  the 
American  ships  been' successful,  we  should  have  required  for  oiu-selves 
vessels  as  fast  or  faster  than  theirs.  But  while  the  naval  policy 
which  the  *  Inconstant '  represents  will  be  generally  approved, 
exception  may  be  taken  to  the  tyi>e  proposed  by  the  Constructors' 
De[)artment  for  cruisers  intended  solely  for  the  protection  of  com- 
merce. Vessels  capable  of  steaming  17  knots  an  hour,  assuming 
that  such  a  speed  was  required,  might  have  been  built  for  less  than 
half  the  cost  of  the  *  Inconstant.'  With  fine  lines  and  good  pro- 
portions it  is  not  more  difficult  to  obtain  great  speed  in  a  ship  of 
moderate  dimensions  than  in  one  of  enormous  size.  The  *  Osborne,' 
a  vessel  of  only  1,500  tons,  or  little  more  than  a  quarter  of  the 
tonnage  of  the  *  Inconstant,'  is  now  the  fastest  in  the  Navy. 

Nor,  again,  was  it  necessary  to  build  a  ship  of  6,000  tons  in  order 
to  make  rapid  voyages  across  the  ocean.     As  an  ocean  steamer  the 

*  Inconstant '  will  not  sustain  a  comparison  with  the  ships  of  the 
Cunard  service,  of  half  the  tonnage.  The  Cunard  steamers,  with  the 
same  favourable  conditions  as  to  smooth  water  and  fine  weather, 
under  which  the  trials  of  Her  Majesty's  are  conducted,  traverse  the 
ocean  at  a  speed  little  inferior  to  the  highest  ever  maintained  by  the 

*  Inconstant,'  when  steaming  continuously  at  sea ;  and  they  possess 
one  cons[)icuous  advantage.  They  carry  enough  coal  to  make  the 
passage  from  Liverpool  to  New  York  at  their  utmost  rate  of  steaming, 
and  they  arrive  at  their  port  of  destination  with  an  ample  reserve  of 
fuel  for  contingencies.  If  they  were  not  laden  with  cargo,  their  coal 
supply  might  be  proportionately  increased.  In  the  case  of  the  *  In- 
constant,' on  the  other  hand,  the  fuel  is  exhausted  in  2^  days' steam- 
ing at  measured  mile  speed.  It  is  impossible  to  accept  such  a  ship 
as  satisfactory  for  ocean  service.  True  it  is  that  at  a  reduced  rate  a 
longer  distance  (^an  be  traversed.  Hut  if  the  measured  mile  s|>eed  is 
never  to  be  maintained  when  cruising,  and  is  to  be  attempted  only 
when  in  chase  of  an  enemy  actually  in  view,  then  we  lose  in  a  con- 
siderable degree  those  exceptional  advantages  for  which  so  much 
has  been  sacritict^d. 

It  is  on  the  broad  ocean,  and  not  in  the  narrow  waters  inside  the 
Isle  of  Wight,  that  the  efficiency  of  a  ship  for  the  naval  service  can 
alone  be  effectually  tested.  It  has  been  justly  observed  by  Admiral 
Jurien  de  la  Graviere  that  there  is  much  to  be  learnt  from  long 
voyages  at  extreme  speeds,  sustained  week  after  week  with  unbroken 
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regularity.  *  When,'  he  says,  ^  I  shall  have  seen  a  ship  of  war  cross  ^^♦>  T. 
the  Atlantic  in  company  with  one  of  our  ocean-going  mail  steamers, 
I  shall  consider  any  further  trial  unnecessary.'  The  'Inconstant' 
could  not  enter  the  list*  with  a  Cunard  steamer  in  such  a  contest,  for 
when  less  than  a  third  of  the  distance  from  Liverpool  to  New  York 
had  been  performed,  she  would  be  obliged,  owing  to  the  exhaustion 
of  her  fuel,  to  give  up  the  race. 

It  may,  perhaps,  be  alleged  that  the  powerful  artillery  supplied 
to  the  *  Inconstant'  could  not  have  been  carried  in  a  ship  of  less 
tonnage.  But  here  a  question  might  be  raised  as  to  whether  such  an 
armament  is,  in  all  respects,  the  most  suitable.  It  has  not  been 
thought  expedient  to  arm  the  *  Raleigh,'  a  later  example  of  the  same 
class,  with  armour-piercing  guns ;  and  if  it  were  deemed  desirable 
that  such  ships  should  carry  heavy  guns,  it  does  not  follow  that  all 
should  be  of  the  heaviest  calibre.  The  French  oflBcers  give  a  decided 
l)reference  to  the  plan  of  a  mixed  armament ;  and  for  a  mixed  arma- 
ment, including  two  or  more  powerful  guns,  more  moderate  dimen- 
sions would  have  been  sufficient. 

It  is  not  necessary  to  carry  further  the  discussion  on  the  defects 
of  the  *  Inconstant.'  Mr.  Bamaby  has  shown,  in  the  papers  he  has 
prepared  for  the  Institution  of  Naval  Architects,  his  clear  appreciation 
of  the  expediency  of  observing  reasonable  limitations  of  size.  The 
mistake  to  which  your  attention  has  been  directed  arose  out  of  the 
attempt  to  combine  too  many  nautical  and  fighting  qualities  in  the 
same  ship.  The  efforts  of  our  constructors  ought  to  have  been 
directed  to  the  single  aim  of  producing  a  ship  efficient  for  the  primary 
object  of  giving  protection  to  our  shipping.  In  that  case,  they  would 
have  built  a  ship  of  smaller  dimensions,  capable  of  steaming  upon 
occasion  17  knots,  and  with  adequate  stowage  for  fuel.  Such  a 
vessel  would  have  been  essentially  a  steamer.  She  would  have  been 
lightly  sparred,  and  would  have  carried  a  mixed  armament,  chiefly  of 
moderate  calibre,  yet  including  two  or  more  armour-piercing  guns. 
The  extravagance  of  size  and  cost  became  unavoidable,  when  it  was 
attempted  to  build  a  ship  which  should  possess  extraordinary  speed 
under  steam,  sail  as  fast  as  the  smartest  frigates  of  former  days,  and 
which  should  not  only  be  a  more  than  equal  match  for  cruisers  of  the 
*  Alabama '  class,  but  be  enabled,  by  means  of  a  formidable  artillery, 
to  cope  even  with  an  ironclad,  without  very  serious  risks  to  herself. 

To  use  a  homely  phrase,  it  is  not  wise  to  *  put  all  our  eggs  into 

one  basket.'     This  is  a  sound  maxim,  even  in  the  case  of  an  ironclad 

of  the  *  Inflexible  '  type,  which  by  means  of  armour,  is  secure,  so  we 

hope,  in  vital  places,  from  the  perils  of  shells  bursting  inboard.     The 
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Sir  T,  maxim  is  still  more  applicable  when  we  come  to  de^il  with  a  class  of 
vessels  exposed  to  destruction,  not  only  from  the  ram  and  the  torpedo, 
but  also  from  projectiles  of  every  description. 

There  is  an  additional  source  of  danger  in  the  lat^r  unarmoured 
ships,  to  which  our  older  vessels  were  not  exposed.  In  the  wooden 
screw  frigates  and  line-of-battle  ships  of  earlier  construction,  the 
steam  was  used  at  a  comparatively  low  pressure,  and  the  boilers  were 
so  placed  as  to  be  beyond  the  rejich  of  the  direct  hitting  shot.  In 
the  more  recent  ships  the  steam  is  used  at  a  higher  pressure.  The 
boilers  are  more  exposed;  the  risk  of  injury  from  explosion  in  the 
engine-room  is  more  serious. 

All  these  are  reasons  for  insisting  on  limiting  the  tonnage  of  im- 
armoured  ships  of  war.  Our  aim  should  be  to  build  for  a  given  sum 
of  money  as  many  ships  as  we  can,  efficient  for  their  several  purposes. 
For  constant  cruising  in  remoter  seas  we  shall  require  a  greater  area 
of  sail,  and  we  must  be  content  with  lower  speed  under  steam.  For 
service  in  the  Channel,  in  the  Mediterranean,  and  on  the  western 
coasts  of  Europe,  where  it  is  still  probable  that  the  decisive  battles 
of  the  future,  like  those  of  the  past,  may  be  fought,  the  naval  con- 
structors may  dispense  with  sail,  and  concentrate  their  ingenuity  on 
the  development  of  the  most  formidable  powers  of  attack,  in  some 
ships  with  the  ram,  in  others  with  the  heaviest  guns. 

Naval  officers  and  constructors  are  apt  to  assume  that  the  sum 
of  money  at  their  disposal  is  an  unlimited  quantity.  This,  however, 
is  not  the  case.  In  all  countries  wisely  governed,  and  most  certainly 
in  countries  governed  by  popular  assemblies  responsible  to  electors 
who,  except  under  the  temjwrary  pressiu-e  of  foreign  complications, 
are  more  or  less  affected  by  an  ignorant  impatience  of  taxation,  naval 
administrators  must  proceed  on  the  assumption  that  there  is  an 
ultimate  limit  to  expenditure.  In  our  own  country  the  public  are 
doubtless  less  anxious  for  economy  than  for  efficiency  in  naval  ad- 
ministration ;  but  the  very  abundance  of  his  resources  should  impress 
a  British  Minister  with  a  deeper  sense  of  the  national  importance  of 
the  Navy,  and  his  personal  responsibility  for  the  effective  employ- 
ment of  the  ample  means  at  his  disposal. 

The  sum  of  100,000Z.  was  named  somewhat  at  a  venture  in  a 
former  letter  as  the  limit  of  cost  for  designs  to  be  submitted  by 
the  private  constructors  to  a  Royal  Commission.  I  have  since  been 
informed  that  a  ship  of  war  is  being  built  at  the  Thames  Ironworks 
for  the  Portuguese  Government,  at  a  cost  of  110,000Z.  She  is  200 
feet  long  by  40  feet  beam.  The  engines  are  450-horse  power,  and  it 
is  believed  that  a  speed  of  13  knots  will  be  attained.     The  armour 
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has  a  thickness  of  nine  inches  at  the  water-line,  and  ten  inches  on  /«>  T, 
the  fore  part  of  the  battery.  The  bow  is  fitted  as  a  powerful  ram. 
Two  18-ton  guns  are  mounted  under  a  deck,  covered  with  2^-inch 
armour,  in  a  fixed  battery  forward.  While  it  is  intended  that  the 
ship  shall  be  taken  into  action  with  an  enemy  in  the  end-on  jK)sition, 
a  stem  gun  of  6i  tons  is  fitted  under  the  poop,  though  not  protected 
by  armour.  In  these  days  of  rams  and  torpedoes  many  officers  would, 
I  think,  prefer  to  have  five  such  ships  under  their  command  rather 
than  one  *  Inflexible,'  and  the  cost  of  building  would  be  precisely  the 
same. 

It  is  with  regret  that  I  find  myself  engaged  in  criticising  in  any 
particular  the  shipbuilding  policy  of  an  ex-Controller,  to  whom  we 
are  indebted  for  a  fleet  of  ships  of  matchless  individual  power.  For 
many  years  Sir  Sjiencer  Hobinson  worked  indefatigably  and  most 
ably  at  the  Admiralty,  and  it  is  a  hard  measure  of  justice  that  he 
should  have  been  called  on  to  retire  from  the  service,  as  if  he  had 
been  an  idle  man,  and  had  not  rendered  the  signal  services,  which  all 
acknowledge,  to  his  profession  and  to  his  country. 

Mr.  Keed  having  interposed — and  he  is  most  justly  entitled  to  a 
hearing  in  any  discussion  on  shipbuilding — I  am  happy  to  find  that 
we  are  in  accord  on  all  the  main  points  jit  issue.  Mr.  Reed  is 
justified  in  claiming  great  credit  for  his  designs  for  the  *  Sultan,'  and 
still  more  for  those  for  the  '  Hercules,'  and  it  is  satisfactory  to  know 
that  his  own  high  estimation  of  these  ships — which  might  perhai)S 
have  been  influenced  by  partiality — has  been  confirmed  in  the  fullest 
sense  by  Admiral  Porter  in  his  reiwrts  to  the  Secretary  of  the  United 
States  Navy,  and  by  the  numerous  imitations  of  the  English  types 
which  have  been  constructed  for  the  German  Navy.  Nor  will  any 
be  found  to  differ  from  Mr.  Reed  when  he  condemns  a  cheese-paring 
policy  in  naval  construction.  The  essential  point  is  that  the  large 
amount  we  spend  on  our  Navy  should  be  judiciously  applied.  For 
my  own  part,  I  am  convinced  that  it  is  a  grievous  error  in  our 
shipbuilding  policy  to  allow  500,000/. — and  we  Jire  threatened  with 
a  still  larger  demand — to  be  expended  on  a  single  ship,  which,  after 
all,  is  only  imperfectly  protected  from  projectiles,  which  is  as  liable 
as  the  weakest  vessel  of  the  fleet  to  destruction  by  r.ims  or  torpedoes, 
and  which  can  claim  no  exemption,  as  recent  experience  proves,  from 
all  the  various  accidents  of  the  seas,  whether  from  wreck,  collision, 
or  defective  machinery. 

Mr.  Reed  says  that  we  must  have  high  speeds  and  the  most 
powerful  artillery  in  order  to  sustain  the  reputation  of  the  British 
flag.     But  it  is  not  necessary  that  all  the  elements  which  go  to  make 
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Sir  T.  a  powerful  navy  should  be  combined  in  a  single  ship.  Once  admit 
ra$»ey,  ^j^^  nccessity  of  reducing  the  cost  of  individual  ships,  and  the  varied 
qualities,  on  which  Mr.  Reed  most  properly  insists,  must  be  obtained 
by  a  judicious  subdivision  and  classification  of  the  fleet.  Each  type 
will  be  excellent  in  its  own  class,  and  specially  adapted  to  a 
particular  service.  Here,  again,  I  am  a  follower  of  Mr.  Reed,  for 
he,  too,  says  that  the  aim  should  be  to  attain  '  the  highest  speeds 
in  some  vessels,  and  the  most  perfect  offensive  and  defensive  powers 
in  others.' 

This  extreme  costliness  has  always  constituted  an  objection  to 
the  larger  ironclads,  and  the  objection  has  acquired  a  greater  force 
now  that  naval  oflBcers,  and  specially  those  at  the  head  of  foreign 
navies,  have  adopted  the  ram  and  the  torpedo  as  their  principal 
weapons.  Our  judgment  in  these  matters  must  be  swayed  by  the 
progress  of  events,  and  when  the  result  of  the  collision  between  the 
*  Vanguard '  and  the  *  Iron  Duke '  is  comj^ared  with  the  former  un- 
toward experiment  of  the  *  Amazon '  and  the  *  Osprey,'  it  is  natural 
that  a  higher  estimate  should  be  formed  of  the  power  of  the  ram. 
Steering  and  steaming  qualities  will  henceforward  be  esteemed  of 
more  importance — at  least,  in  vessels  designed  to  act  as  rams — than 
the  thickness  of  the  armour  or  the  calibre  of  guns. 

As  I  shall  not  ventiu-e  to  address  you  again  on  the  subject  of 

naval  construction,  I  ask  leave  to  append  a  few  observations  on  the 

recent  disasters  in  the  Navy.     WTiile  their  frequent  recurrence  must 

be  a  subject  of  the  deepest  regret,  it  is  scarcely  fair  to  make  them 

the  occasion  for  a  party  attack  on  the  present  First  Lord  of   the 

Admiralty,  who,  as  everybody  knows,  is  not  personally  responsible 

for  the  navigation  of  Her  Majesty's  ships.     These  accidents  must  be 

attributed,  not  to  the  political  Chief  of  the  Navy,  but  to  a  defective 

system  of  training.     In  the  theory  of  their  profession,  and  in  all  that 

can  be  learnt  in  college  or  in  harbour,  our  officers  are  probably  more 

highly  instructed  at  the  present  day  than  in  any  former  period  of 

our  naval  history;  but  drill  and  theory  will  not   make  an   officer 

perfect  in  a  profession  which  can  only  be  mastered  by  practice  at 

sea. 

When  Lord  Nelson  landed  at  Gibraltar  in  June  1805,  he  made 

the  following  record  in  his  diary : — *  I  went  on  shore  to-Kiay,  for  the 

first  time  since  June  16,  1803,  and  from  having  my  foot  out  of  the 

'*  Victory  "  two  years  wanting  ten  days.'     It  was  by  their  constant 

practice  at  sea,  stimulated  no  doubt  by  the  perpetual  anticipation 

of  battle,  that  the  illustrious  officers  of  the  great  era  in  our  TSavy 

became  such  incomparable  seamen. 


DIMENSIONS.  *  245 

Ironclads  are  bad  schools  for  young  officers.  They  cannot  be  Sir  T. 
handled  without  steam ;  and  to  keep  them  constantly  at  sea  under 
steam  would  involve  a  large  consumption  of  coal.  Hence  it  follows 
that  these  ships  are  mostly  in  harbour.  The  lieutenants  of  the  First 
Reserve  ships  have  rarely  an  opportunity  of  taking  charge  of  a  watch 
at  sea  between  sunset  and  sunrise.  Even  in  the  Channel  Squadron 
long  detentions  for  heavy  repairs  leave  too  little  time  available  for 
instructing  young  oflBcers  in  their  duties  at  sea.  The  difficulty  is 
even  more  serious  in  the  case  of  the  numerous  lieutenants  and  sub- 
lieutenants, detained  in  harbour  ships  for  months  waiting  their  turn 
for  appointments  to  a  sea-going  ship.  We  have  some  fine  wooden 
ships  in  commission  in  the  home  ports.  The  *  Duncan,'  the 
*  Revenge,'  and  the  *  Aurora '  can  cruise  imder  sail,  and,  if  they  were 
more  frequently  at  sea,  would  be  well  adapted  for  training  young 
officers.  They  are  now  almost  always  at  anchor,  and  their  officers  can 
add  little  to  their  experience  as  seamen.  The  Admiralty  are  doubtless 
anxious  to  avoid  unnecessary  expense,  but  rojjes  and  canvas  shoidd 
not  be  stinted  in  the  instruction  of  officers  whom  we  are  bringing 
forward  for  the  command  of  ships  which  cost  600,000i. 

Having  ventured  on  an  opinion  as  to  the  weak  point  in  our 
system  of  training,  I  suggest  as  a  remedy  that  we  should  introduce 
on  the  home  station  the  plan  which  has  been  adopted  with  so  much 
advantage  in  the  Mediterranean.  A  sailing  tender  of  the  '  Cruiser  ' 
class  should  be  attached  to  each  of  the  receiving  ships,  and  a  brig  to 
each  ironclad  in  the  Reserve  Squadron.  If  these  vessels  were  sent 
constantly  to  cruise  along  our  coasts,  the  officers  would  acquire  the 
experience  which  is  so  essentially  necessary  both  in  watch-keeping 
and  in  pilotage.  The  vessels  proposed  would  be  obtained  more 
cheaply  from  the  private  than  the  public  yards.  A  sailing  brig  or 
barque  of  the  highest  class  could  be  built  for  201,  a  ton.  Vessels  of  a 
comparatively  trifling  value  are  better  adapted  than  our  costly  iron- 
clads for  the  first  essays  of  a  sub-lieutenant. 

I  have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

Thomas  Brassey. 


Further  Observations  of  the  *  Times'  on  the  Letters  of  Sir  Spencer 

Robinson  and  the  Compiler, 

We  publish  to-day  two  more  letters  on  the  subject  of  the  Navy.   Ttme$. 
In  a  letter  which  we  published  on  Thursday,  Admiral  Sir  Spencer  ^^i^^ 
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Times.  Robinson  showed  cause  why  private  shipbuilders  should  not,  in  any 
ease,  be  invited  to  design  ships  of  war  for  the  Admiralty.  Mr. 
Brassey,  in  reply  to  Sir  Spencer's  former  communication,  develops 
at  length  and  with  great  clearness  his  objections  to  the  colossal  ship 
of  any  type ;  while  *  Nemo,'  who  has  ideas  on  the  reform  of  the 
dockyards,  discusses  the  questions  now  at  issue  before  Mr.  Stephen 
Cave's  Committee  as  to  our  naval  storekeeping.  Sir  Spencer 
Robinson  has  often  displayed  an  intolerance  of  public  criticism  on 
the  department  over  which,  as  Controller,  he  long  presided.  He 
used  to  resemble  King  Charles  II.,  who  told  Lord  Essex,  when  the 
nation  murmured  at  the  Dutch  fleet  under  De  Ruyter  burning  our 
ships  in  the  Medway,  that  *  he  did  not  wish  to  sit  like  a  Turkish 
Sultan  and  sentence  men  to  the  bowstring,  but  he  could  not  bear 
that  a  set  of  fellows  should  inquire  into  his  conduct.'  When  a  very 
competent  committee  of  naval  officers  and  men  of  science  was 
appointed  to  examine  and  report  on  the  designs  of  our  recent  ships 
of  war,  and  ventured,  while  applauding  the  constructive  department 
of  the  Admiralty,  to  express  some  independent  opinions  on  the  sub- 
ject. Sir  Spencer  Robinson  resented  it  as  a  personal  attack,  and  pub- 
lished a  counter-report  to  '  disculpate,'  as  he  called  it,  the  depart- 
ment which  no  one  had  attacked.  His  letter  in  Thursday's  impres- 
sion is  free  from  any  such  reproach.  He  goes  so  far,  even,  as  to 
admit  the  fallibility  of  Admiralty  Constructors  or  Controllers  of  the 
Navy  as  well  as  Boards  of  Admiralty.  '  All,'  he  says,  *  have  made 
mistakes.'  But,  he  argues,  the  building  of  ships  of  war,  like  the 
building  of  Cunarders,  is  a  »peciulUe,  and  it  is  reasonable  to  suppose 
that  the  men  of  si)ecial  experience  will  excel  in  their  special  voca- 
tions. He  does  not  doubt  the  ability  or  the  science  of  private 
designers  of  ships,  but  the  Admiralty  designers  have  an  advantage 
in  the  wider  experience  they  can  bring  to  bear  on  the  special  wants 
of  ships  of  war,  and  in  the  mass  of  records,  to  which  they  have  access, 
of  all  that  has  been  done,  ill  or  well,  in  the  service.  There  is,  of 
course,  a  large  amount  of  truth  in  the  argument  derived  from  the 
accumulated  stores  of  special  knowledge  in  the  possession  of  the 
Government  servants.  But  it  may  l)e  carried  much  too  far.  Indeed, 
it  may  be  turned,  as  Mr.  Brassey  turns  it,  against  the  advocates  for 
Government  shipbuilding.  *  As  an  ocean  steamer,'  he  says  truly, 
*  the  "  Inconstant  "  will  not  sustain  a  comparison  with  the  ships  of 
the  Cunard  service,  of  half  the  tonnage.'  The  building  of  ships  of 
war  is  by  no  means  confined  to  the  Government  dockyards  in  Great 
Britain.  You  cannot  steam  up  the  Thames,  the  Tyne,  the  Mersey, 
or  the  Clyde  without  seeing  ships  of  war  under  construction  for 
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foreign  Goveniments.  At  the  Thames  Ii-onworks,  an  ironclad,  which  Tiuus. 
Mr.  BniBsey  describes,  has  been  just  built  for  the  Portuguese  Navy 
at  one-fifth  of  the  cost  of  the  *  Inflexible.'  So,  too,  tlie  cleverest 
contrivance  for  floating  heavy  guns  which  we  have  adopt  t»d  in  our 
Navy  was  the  invention  of  Mr.  Rendel,  a  private  designer.  All  that 
can  be  really  said  for  the  *  accumulated  exi)erience '  theory  is  that 
it  ought  to  give  our  naval  constructors  great  advantages,  especially 
in  the  detailed  contrivances  and  fittings  of  ships;  but  we  always 
heard  that  it  was  precisely  in  these  details  that  the  ill-fated  *  Captain,' 
the  work  of  Captain  Coles  and  Messrs,  I^ird,  was  thought  by  the 
men  who  tried  her  to  excel.  When  the  state  of  the  Navy  was  under 
discussion  four  years  ago,  the  late  Mr.  Corry,  who  knew  the  Adniii*alty 
well,  stated  in  the  House  of  Commons  that  *  he  had  a  great  respect 
for  the  gentlemen  who  formed  the  council  of  construction,  yet  they 
hardly  held  such  a  position  that  the  country  would  leave  to  them 
the  whole  question  of  our  coast  defence.' 

Sir  Spencer  Robinson  himself  makes  one  suggestion,  which  is  in 
the  same  direction  as  that  which  we  lately  proffered.  He  sti-ougly 
advocates  the  reference  of  every  new  design  for  a  shi[)  of  war  to  an 
examining  council.  No  man  can  design  a  ship  who  is  not  a  naval 
architect;  but  many  a  naval  officer  or  private  shipbuilder,  who  could 
not  liimself  design  a  shiii,  is  highly  competent  to  criticise  and 
express  an  opinion  on  the  designs  of  a  naval  architect.  When  the 
ship  is  built,  criticism  becomes  ungracious,  and  is  at  any  mte  too 
late  for  improving  the  particular  construction.  If  the  Admiralty 
had  its  Privy  Council,  from  which  committees  might  be  summoned 
from  time  to  time  for  advice,  it  is  prolmble  that  great  advantage 
might  ensue.  The  same  men  would  not  always  be  summoned, 
because  the  same  qualities  would  not  ]re  always  required  in  the 
adviser.  If  a  ship  were  required  for  ocean  cruising,  the  builder  of 
vessels  for  the  jiacket  service  of  gre^it  conqxanies  might  l)t^  a  most 
imjKirtant  councillor,  while  another  man  might  have  a  fuller  know- 
ledge of  the  re<iuirements  of  a  fighting  ship.  The  only  committee 
which  now  reviews  the  suggestions  of  tlu*  constructive  (lc))artment. 
is  the  Board  of  Admiralty  itself,  and  the  memlK»rs  of  the  Ixmrd  are 
selected  on  other  grounds  than  their  knowh*<lge  of  naval  architecture. 
There  never  was  a  First  Ix)rd  of  the  Admiralty  who  had  mort»  experi- 
ence and  self-reliance  than  Mr.  Corry,  but  ho  one  day  expressed 
himself  to  the  effect  that  any  First  lA)rd  or  lx)ar(l  which  ovciruled 
the  Controller  of  the  Navy  on  the  subject  of  shipbuilding  would  incur 
a  very  serious  resjwnsibility.  We  go  further  than  Sir  Spencer 
Bobinson  in  wishing  to  sepjurate  the  Controller  of  the  Navy  from  the 
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Timet,  naval  architects,  the  designing  of  ships  from  the  management  of 
dockyards,  and  to  make  each  dockyard  complete  and  efficient  in 
itself,  with  it*  own  manager  on  the  spot,  and  a  general  superinten- 
dence only  in  the  Controller  at  Whitehall. 


From  ^  Engineering^   December   10,   1875. 


MR.   BRASSEY    AND    THE    NAri\ 


Engineer-  Sincc  the  publication  of  our  comments  a  fortnight  since  upon  Mr. 

loli^b,  Brassey's  proposals,  a  second  letter  has  appeared  in  the  T ivies  from 
that  gentleman,  in  which  he  takes  somewhat  dififerent  ground.  In 
his  first  letter  we  certainly  understood  him  to  recommend  that  for 
the  heaviest  fighting  the  '  Inflexible  '  type  should  be  superseded  by 
small  partially  armoiu-ed  rams  of  about  1,000  tons,  and  costing 
50,000^,  and  this  size  and  cost  were  further  indicated  by  the  argu- 
ment that  ten  such  ships  must  prove  more  than  a  match  for  one 
*  Inflexible.'  Of  their  intended  speed  no  direct  statement  was  made, 
but  it  might  be  inferred  from  an  expression  used  about  them,  and 
from  the  fact  that  they  were  to  contend  with  a  14-knot  ship,  that  a 
considerable  speed  was  contemplated.  Having  in  view  a  reference 
to  the  same  subject  in  a  recent  pamphlet  by  Mr.  Brassey,  we  there- 
fore thought  ourselves  justified  in  assuming  that  his  small  rams  were 
meant  to  be  of  15-knot  speed,  and  we  discussed  them  upon  that 
assumption.  It  was  easy  to  show,  of  course,  that  such  vessels  were 
impossible ;  and  the  conclusion  was  that,  if  the  policy  of  preferring 
numbers  to  power  (coupled  with  the  use  of  high  speed)  were  to  be 
adopted,  its  advocates,  working  only  with  a  fund  equal  to  the  cost 
of  the  *  Inflexible,'  could  not  hope  to  bring  against  her  more  than 
about  three  vessels  of  the  type  proposed.  In  other  words,  a  15-knot 
ship,  if  built  strong  enough  for  ramming,  and  equipped  with  all  the 
stores  and  appliances  necessary  for  a  sea-going  and  sea-keeping 
man-of-war,  is  not  likely  to  displace  less  than  3,000  tons,  nor  cost  less 
than  150,000i.  as  a  minimum — and  this  without  carrying  an  oimce 
of  armour  or  any  really  heavy  ordnance.  Had  we  taken  14  knots 
instead  of  15  as  the  measured-mile  speed  of  the  so-called  ^  small' 
rams,  we  might  perhaps  have  admitted  the  possibility  of  constructing 
faur  for  the  cost  of  one  '  Inflexible  ; '  but  our  belief  in  the  superiority 
of  the  latter  to  any  force  which  might  in  this  way  be  brought  against 
her  would  not  have  been  in  any  degree  modified. 

In  his  latest  letter  to  the  Times  Mr.  Brassey  drops  his  little 
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1,000-ton  prodigies  and  takes  up  with  a  more  reasonable,  because  Eng-neei^ 
jK>8sible,  type  of  vessel,  viz.,  a  small  ironclad  actually  building  in  this  *"^* 
country  for  the  Portuguese  Government  at  a  cost  which  would  admit 
of  five  (instead  of  ten)  being  constructed  for  the  price  of  the 
^  Inflexible.'  Of  this  ship  we  know  only  that  she  is  200  feet  long  by 
40  feet  beam;  that  her  tonnage  (not  displacement)  is  1,497;  and 
that  her  engines  are  of  450-horse  jwwer  nominal.  She  is  to  carry 
two  18-ton  guns,  has  a  9-inch  belt,  and  some  10-inch  armour  over  the 
guns.  Her  description  suggests  the  attainment  of  extremely  good 
results  for  the  size  and  cost  (110,000?.,  according  to  Mr.  Brassey), 
but  her  armour  would  be  little  more  than  a  useless  encumbrance 
against  81-ton  guns,  while  her  own  guns  might  as  well  be  left  at 
home  for  any  impression  they  could  produce  on  the  22-inch  plating 
of  the  *  Inflexible.'  The  proportion  of  engine  power  to  tonnage  is 
so  considerable  that  a  fairly  high  speed  may  be  looked  for,  though 
not  the  13  knots  expected  by  Mr.  Brassey;  but  we  cannot  believe, 
without  knowing  a  great  deal  more  of  her  than  has  yet  been  stated, 
that  this  little  vessel  will  be  considered  by  Briti?h  ofiicers  a  satis- 
factory ship  for  fleet  cruising  in  war  time,  even  apart  from  the 
question  of  fighting  capacity.  Either  she  will  be  much  too  slow  to 
manoeuvre  against  ships  of  the  *  Inflexible  '  class,  or  she  will  be  de- 
ficient in  sea-keeping  qualities  of  equal  importance.  In  either  case 
no  multiplication  in  number  will  enable  her  type  to  contend  per- 
manently against  that  of  the  *  Inflexible,'  while  even  if  speed  and 
sea-going  qualities  were  perfect  we  should  still  say  that  five  such 
vessels  would  be  no  match  for  her.  Their  armour  would  leave  them 
at  the  mercy  of  every  shot  from  the  *  Inflexible,'  who  would  be  proof 
against  their  guns,  and  they  would  have,  in  fact,  no  hope  whatever 
except  in  the  little-understood  arts  of  ramming  and  torpedo  work, 
the  practical  value  of  which  is  still  untried.  An  arrangement  by 
which  a  ship  might  be  suiTounded  with  defensive  tori)edoes,  as  we 
suggested  lately,  might  render  ramming  and  torpedo  attacks  too 
dangerous  to  be  attempted  without  great  circumspection  and  choice 
of  opportunity,  and  in  that  case  the  Ixittle  would  be  practically  fought 
out  by  the  guns — when  big  guns  and  thick  armour  would  have  all  the 
advantages  they  have  hitherto  been  credited  with. 

Mr.  Brassey  writes  so  ably,  and  for  personal  reasons  commands  so 
much  confidence,  that  it  will  not  do  to  leave  his  fallacies  to  work 
their  own  condemnation.  He  is,  we  presume,  a  probable  future  I^ord 
of  the  Admiralty,  and  he  has  this  further  advantage  that  whoever 
assumes  the  oflFensive  against  the  Admiralty  of  the  day  is  sure  of 
popular  support.     We,  therefore,  desire  to  call  attention  to  the  recent 
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Engineer-  apparent  chaDge  in  his  plans  as  proof  of  their  vagueness  and  undigested 
character.  He  begins  by  the  startling  statement  that  for  the  cost  of 
the  ^  Inflexible '  ten  rams  may  be  built,  not  wholly  unprotected  by 
armour,  and  (by  implication)  fast  enough  and  seaworthy  enough  for 
the  same  class  of  warfare  the  '  Inflexible '  is  designed  for.  Given 
these  ten  small  ships,  the  argument  for  their  superiority  to  the  one 
large  one  is  plausible,  and  of  a  kind  which  takes  readily  with  the 
public — probably  much  more  so  than  the  argument,  simple  as  it  is, 
which  proves  the  ten  ships  to  be  myths.  But  when,  a  few  days 
later,  Mr.  Brassey  drops  all  reference  to  the  ten  ships,  and  in  place 
of  them  recommends  five  of  twice  the  size,  and  of  avowedly  inferior 
speed,  the  public  will  begin  to  doubt  the  counsels  of  a  writer  who 
deals  thus  loosely  with  matters  of  the  highest  importance,  and  to 
question  whether  the  one  scheme  has  any  better  foundation  than  the 
other.     We  say  it  has  not  distinctly. 

W^e  think  the  explanation  of  Mr.  Brassey's  recent  letters  is  that 
he  has  taken  hold  of  some  sound  ideas  with  regard  to  unarmoured 
ships,  but  has  unconsciously  misapplied  them  to  ironclads.  He  sees 
that  small  and  comparatively  slow  cruising  vessels  have  great  value 
for  the  protection — and  destruction — of  commerce,  and  he  has 
argued  wisely  against  the  idea,  prevalent  some  time  back,  that 
nothing  could  be  of  any  use  which  did  not  steam  at  an  almost 
fabulous  speed.  He  has  also  seen  the  value  of  the  13-knot  class  of 
sloops  or  corvettes,  the  convoying  and  privateer-catching  class,  and  has 
understood  that  these  should  form  the  bulk  of  our  unarmoured  fleet. 
So  far  we  go  with  him  entirely,  for  these  views  were  strongly  urged 
in  Engineering  a  year  before  Mr.  Brassey's  sensible  pamphlet  on  the 
subject  appeared.  But  though  it  may  be  good  policy  to  build  two 
13-knot  'Magiciennes  '  of  1,900  tons  displacement  each  rather  than 
one  15-knot  '  Bacchante '  of  3,900  tons,  it  may  be  quite  wrong  to  do 
the  same  thing  in  the  case  of  ironclads.  Unarmoured  ships  are  not 
designed  so  much  for  fighting  as  for  wonying  other  ships  smaller  than 
themselves :  no  one  advocates  resolving  the  *  Bacchante '  into  two 
*  Magicieunes'  in  order  that  they  may  get  the  better  of  her  in  fight. 
That  course  is  taken  to  gain  quite  another  end,  viz.,  as  much  disper- 
sion as  possible,  which  is  a  desirable  quality  in  dealing  with  merchant 
ships  and  privateers,  but  not  in  dealing  with  enemies  like  the  *  In- 
flexible.' When  an  '  Inflexible '  has  been  resolved  into  ten  parts,  or 
five,  Mr.  Brassey  does  not  (we  presume)  propose  to  disperse  them; 
he  will  keep  them  together  to  act  in  a  flotilla  against  the  ship  which 
could  certainly  destroy  each  of  them  singly.  The  argument  in  favour 
of  dispersion  for  its  own  sake,  which  applies  rightly  to  unarmoured 
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ships,  does  not  apply  to  ironclads  at  all,  for  it  is  agreed  that  they  are  JCnpineer- 
maintained  almost  solely  for  the  purjwse  of  fighting  each  other  in 
fleets,  whether  of  big  ships  or  little,  as  much  concentrated  as  possible. 
The  little  ironclads — or  substitutes  for  ironclads — can  have  nothing 
to  recommend  them  except  the  claim  that,  collectively,  they  are 
stronger  in  fight  than  the  same  money's  worth  of  big  ironclad,  and 
this  claim  we  have  given  reasons  for  rejecting. 

As  we  have  thus  found  fault  freely  with  the  speculations  of  others 
who  think  that  the  tori)edo  and  the  ram  have  entirely  revolutionised 
naval  warfare,  it  is  but  right  that  we  should  state  our  own  views  of 
these  important  inventions.  For  the  present,  then,  we  regard  them 
as  untried  appliances  which  it  would  be  equally  dangerous  to  neglect, 
or  to  treat  as  anything  but  adjuncts  to  better  known  methods.  Of 
ramming  we  know  practically  nothing  from  experience.  It  needed 
no  experience  to  tell  us  that  if  a  shari)-nosed,  strongly  built  vessel 
strikes  another  at  speed  below  the  annour-plating,  she  will  make  a 
considerable  hole  in  her.  If  you  hit  your  opponent  in  the  eye  he  is 
sure  to  be  incommoded,  but  the  '  noble  science '  consists  in  knowing 
how  to  do  it.  It  is  the  same  with  ramming.  We  know  the  result, 
without  any  illustrations,  but  we  do  not  know  how  to  do  it,  mainly 
because  there  have  been  few  opi>ort unities  of  trying.  The  Americans 
did  it  on  both  sides,  but  generally  against  opponents  lying  nearly 
motionless  on  the  water.  The  Austrians,  admirably  handled  by  an 
officer  whose  deserts  were  never  sufficiently  known  to  his  countrymen, 
sank  one  ship  (a  wooden  ironclad)  and  injured,  or  rather  frightened, 
others  at  Lissa,  but  the  bad  management  of  the  Italians  in  that 
battle  deprives  it  of  most  of  its  value  as  a  lesson.  Since  then 
there  has  been  no  chance  of  learning  the  value  of  the  ram  against  a 
projHirly  handled  enemy. 


ON   GUNBOATS. 

Sir, — It  may  not  be  uninteresting  to  many  of  your  readers  to      SirT, 
know  that  the  two  gun-vessels  recently  constructed  by  Sir  William        '<^**'y- 
Armstrong's  firm  for  the  Chinese  Government  were  at  Aden  on  the  T.i'^f'i^^y 

^  oO,  lot  t. 

16th  of  A[>ril,  having  performed  their  long  voyage  from  England 
satisfactorily.  The  opening  of  the  Suez  Canal,  which  has  made  it 
})racticable  to  disjwtch  vessels  of  small  size  and  limited  coal-carrying 
caj^acity  to  those  distant  Eastern  waters,  in  which  our  commerce  is 
so  important,  has  added  a  new  element  to  the  many  com[)lications  of 
the  naval  problem.  It  is  certain  that  small  vessels  can  now  be 
employed  with  far  greater  advantage  than  formerly.     The  most  im- 
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Sir  T.  portant  positions  which  our  naval  forces  would  be  required  to  occupy, 
such  as  the  Straits  of  Gibraltar,  Bab-el-Mandeb,  and  Singapore,  are 
eminently  adapted  for  the  eflFective  use  of  small  vessels  armed  with 
powerful  weapons. 

It  has  been  urged  most  strongly  by  Mr.  Bamaby  that  every 
monster  ironclad  should  be  supported  by  a  flotilla  of  gimboats.  Has 
due  weight  been  given  to  this  suggestion  of  the  Chief  Constructor, 
which  received  the  strongest  support  from  Sir  Spencer  Robinson  and 
other  authorities  ? 

As  skirmishers,  in  combination  with  the  monster  ironclads  of  the 
*  Inflexible '  type,  gunboats  of  the  type  designed  by  Mr.  Rendel 
would  be  invaluable.  In  addition  to  the  attendant  flotilla  of  gun- 
boats, each  armoured  ship  should  carry  torpedo-boats  of  great  speed. 
Mr.  Samuda,  some  years  ago,  urged  the  Admiralty  to  introduce  into 
the  Navy  swift  torpedo-boats  built  on  Mr.  Thomeycroft's  principle. 
His  suggestion  should  have  been  more  promptly  followed.  At  the 
commencement  of  an  action  the  torpedo-boats  should  be  lowered, 
ready,  as  soon  as  the  contending  fleets  had  opened  fire,  to  rush  in, 
under  cover  of  the  smoke,  and  destroy  the  enemy's  ships.  WTien  it 
is  remembered  that  the  blow  from  a  single  torpedo  would  prove  fieital, 
and  how  improbable  it  is  that  such  tiny  craft,  steaming  at  the  rate  of 
1 7  knots,  and  enveloped  in  smoke,  will  be  struck  by  heavy  projectiles, 
it  can  scarcely  be  doubted  that  victory  would  incline  in  favour  of  that 
fleet  which  should  possess  the  greatest  nxunber  and  the  most  eflfective 
of  these  light^armed  naval  skirmishers. 

Again,  considering  how  impossible  it  is  to  construct  an  invulnerable 
ship,  and  that  the  costliest  ships  are  almost  as  liable  to  destruction 
as  those  of  a  smaller  and  less  costly  type,  ought  it  not  to  be  a  cardinal 
maxim  with  naval  constructors  and  administrators  to  distribute  the 
strength  of  the  Navy  into  as  large  a  number  of  ships  as  may  be, 
taking  care,  of  course,  that  no  ship  shall  be  built  which  is  too  small 
to  be  thoroughly  effective  in  its  own  particular  class?  Let  us  seek 
for  the  best  practical  application  of  this  principle.  If,  on  the  one 
hand,  we  agree  that  the  'Inflexible  '  type  is  too  large,  and,  on  the  other 
hand,  insist  that  no  design  shall  he  accepted  which  is  not  adequate 
for  the  special  object  in  view,  the  only  solution  of  the  problem  is  to 
be  found  in  the  abandonment  of  the  attempt  to  unite  in  one  hull  all 
the  qualities  to  be  desired  in  a  ship  of  war.  The  exaggerated 
dimensions  of  our  latest  ironclads  are  due  to  the  attempt  to  carry  the 
heaviest  guns  that  can  be  constructed,  under  the  protection  of  im- 
penetrable armour,  and  at  extreme  speeds.  The  result  has  been  a 
growth  of  dimensions  and  a  corresponding  diminution  in  the  number 
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of  ships  which  can  be  built  for  any  given  sum  of  money.  WTien  we  ^»>  T, 
consider  the  formidable  powers  of  the  torpedo  and  modem  artillery, 
and  the  liability  of  the  most  powerful  ship  to  instant  destruction,  the 
tendency  to  concentrate  our  fighting  strength  in  a  few  gigantic  but 
highly  vulnerable  ships  is  much  to  be  deprecated.  And  not  only  is 
there  a  reduction  in  the  ships ;  there  is  also  a  reduction  in  the 
number  of  gun«,  which,  viewed  in  connection  with  the  inevitable 
uncertainty  of  aim  in  the  excitement  of  battle,  is  equally  to  be 
regretted. 

The  expediency  of  adding  largely  to  the  dimensions  of  an  armoured 
steam  ram,  for  the  purposes  of  mounting  an  armament  of  two  or  four 
80-ton  guns,  is  open  to  question  on  another  ground.  A  captain  may 
hesitate  to  open  fire,  and  to  obstruct  his  field  of  view  by  the  smoke  of 
a  heavy  cannonade,  when  he  sees  a  cloud  of  torpedo-boats  hovering 
round  him,  only  deferring  their  fatal  assault  until  their  movements 
are  rendered  invisible  to  the  enemy  by  the  smoke  from  his  own 
guns. 

How,  then,  are  we  to  meet  these  various  and  complicated  con- 
ditions with  which  the  naval  constructor  has  to  deal  ?  It  can  only  be 
done  by  adopting  distinct  types  of  ships  for  the  use  of  the  gun,  the 
ram,  and  the  torpedo  respectively. 

The  artillery  of  the  fleet  should  be  mounted  on  floating  gun- 
carriages  of  the  *  Gamma '  type,  designed  by  Mr.  Rendel.  For  the  tor- 
pedo each  large  ship  should  carry  two  or  more  of  Mr.  Thomeycroft's 
swift  launches.  For  the  purposes  of  ramming,  a  swift  armoured  ship 
of  handy  proportions  is  required ;  and,  with  the  view  to  a  limitation 
of  size,  and  in  order  to  secure  that  quality  of  handiness  so  vitally 
necessary  to  an  effective  ram,  these  vessels  should  not  be  encumbered 
with  armour-protected  guns. 

I^et  progressive,  unprejudiced  naval  officers  compare  the  kind  of 
force  that  could  be  created  for  a  given  sum  of  money,  if  constituted 
according  to  the  suggestions  here  offered,  with  a  fleet  composed  of 
vessels  of  the  *  Inflexible '  type.  I  assume  that  armoured  vessels  can 
be  built  for  50i.  a  ton.  The  *  Inflexible '  type,  in  round  figures,  has  a 
tonnage  of  10,000  tons,  and  costs  500,000?.  Five  millions  sterling, 
therefore,  would  produce  only  ten  '  Inflexibles,'  which,  powerful  as 
they  are,  possess  no  special  defence  against  the  torpedo,  are  armoured 
with  penetrable  armour,  and  together  carry  only  40  guns.  A  fleet  of 
*  Inflexibles,'  it  will  be  remarked,  costs  125,000/.  a  gun. 

I  venture  to  beheve  that  a  like  sum  of  5,000,000/.  might  be 
much  more  eflfectively  applied  in  the  construction  of  the  following 
vessels : — 
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Sir  T.  I.  Thirty  armoured  steam  rams  of  2,000  tons,  without  guns, 

BroMMey.  costing,  at  60/.  a  ton,  each  100,000/.      .  .  .    £3,000,000 

2.  Sixty  gun-vessels  of  the  '  Gamma '  type,  armed  with  one 

d8-ton  gun,  two  12-pounder  breech-loading  guns,  and 

one  Gatling  gun,  each  25,000/.  .  .       1,500,000 

3.  Launches  on   Mr.   Thomeycroft*s  plan,  and   other  de- 

scriptions of  offisnsive  torpedoes  and  torpedo-boatjs       .  500,000 

Total    .  .  ,     £5,000,000 


For  operations  in  European  waters,  in  the  Mediterranean,  the 
Red  »Sea,  the  Straits  of  Singapore,  in  short,  along  the  whole  line  of 
our  communications  with  the  East,  such  a  fleet  as  I  have  indicated 
would,  in  the  hands  of  dashing  commanders,  be  more  effective  than 
ten  *  Inflexibles.'  Is  the  ram,  as  some  think,  the  most  formidable 
weapon  of  the  Navy,  and  is  the  quality  of  handiness  the  first  condition 
of  efficiency?  Then  thirty  rams  are  matched  against  ten,  and  the 
smaller  vessels,  being  the  more  handy,  are  the  more  effective.  True 
it  is  that  the  *  Inflexibles '  could  steam  faster  than  the  smaller  rams, 
and  could  therefore  place  themselves  beyond  their  reach;  but 
such  powerful  vessels  were  siu-ely  not   built  to  run  away  from  an 

enemy. 

Is  the  gun  the  weapon  on  which  we  chiefly  rely  ?  In  the  plan 
suggested,  eighty  guns  are  carried  as  against  forty ;  and  they  are,  for 
many  purposes,  mounted  so  as  to  be  more  available  than  if  carried  in 
ships  of  the  'Inflexible'  type.  For  bombardments  and  for  coast 
defence,  a  shallow  draught  is  often  essential  in  the  vessels  employed. 
It  may  be  necessary  that  they  should  pass  over  shoals  or  navigate 
shallow  channels.  St.  Petersburg  and  Cronstadt  were  inaccessible  to 
our  line-of-battle  ships.  They  might  have  been  destroyed  by  gun- 
boats. Take,  again,  the  question  of  coast-defence.  What  could  be 
done  to  protect  the  Thames,  the  Mersey,  or  the  Humber,  by  ships 
drawing  thirty  feet,  in  comparison  with  the  services  which  could  be 
rendered  by  gunboats  capable  of  navigating  the  in-shore  channels, 
and  threading  their  way  through  the  intricate  maze  of  mud  flats  and 
sand  banks,  with  which  the  estuaries  of  our  largest  rivers  are  beset  ? 

In  a  naval  engagement  the  utility  of  gunboats  would  be  scarcely 
less  apparent.  Having  double  the  number  of  guns,  the  chance  of 
delivering  a  fatal  shot  is  largely  in  favour  of  the  fleet  supported  by  a 
flotilla  of  gunlx)ats.  It  may  be  thought  that  the  gunboats  could 
not  sail  in  company  with  the  larger  ships.  The  plan  of  towing 
would  meet  this  difficulty. 

For  an  example  of  what  may  be  done  with  torpedo-boats  the 
recent  experiments  at  Cherbourg  are  conclusive. 
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A  general  review  of  the  sitmition  cannot  fail,  as  I  think,  to      Sir  r. 
convince  dispassionate  minds  that  our  present  large  expenditure  on 
ironclads  would  be  more  judiciously  applied  in  perfecting  our  means 
of  attack  rather  than  in  a  ho]^)eless  competition  of  armour  against 
guns. 

In  France,  where  the  art  of  naval  design  has  reached  its  greatest 
perfection,  and  where  original  ideas  in  naval  architecture  are  boldly 
and  freely  adopted,  some  of  the  most  eminent  constructors  have 
already  pronounced  the  days  of  ironclads  to  be  numbered.  In  the 
United  States  no  attempt  has  been  made  to  construct  sea-going 
ironclads.  Those  produced  in  Russia  have  proved  failures.  The 
other  Powers  are  followers  of  our  example  in  matters  naval. 

If  the  money  expended  so  lavishly  in  vain  devices  for  the  protec- 
tion of  our  ships  were  applied  to  the  development  of  their  offensive 
power,  we  should  see  the  battle-ships  of  rival  navies  relieved  of  the 
burden  of  armour.  It  would  be  acknowledged  that  armour  was 
useless  as  a  defence  against  a  cloud  of  gunboats,  torpedo-boats,  and 
rams,  which  we  could  send  forth  to  deliver  an  irresistible  assault. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

Thomas  Brassey. 

Off  Alexandria,  April  1877. 


Obaei^vationa  of  the  *  Ttm^^,'  May  30,  1877. 

There  is  scarcely  any  question  of  greater  moment  to  this  country  Timen^'SUy 
than  that  which  Mr.  Brassey — whose  return  from  a  very  adventurous  *  *' 
yachting  voyage  we  announced  a  day  or  two  ago — discusses  this 
morning  in  his  letter  on  gunbojits.  Our  national  strength  is  wholly 
dependent  on  our  naval  force,  and  we  ought  to  watch  the  improve- 
ments and  changes  in  the  constniction  of  ships  of  war  as  a  general 
watches  the  daily  movements  of  a  hostile  force  in  front  of  him.  We 
called  attention  recently  to  the  revolution  which  seems  to  be 
threatened  in  naval  warfare  by  the  development  of  torpedoes  and 
torpedo-vessels ;  but,  as  we  then  observed,  this  is  but  one  of  the 
inventions  which  tend  to  modify,  if  not  to  supersede,  the  j^rinciples 
by  which  we  have  been  hitherto  guided  in  the  formation  of  our  fleet. 
These  inventions  all  tend  in  one  direction — that  of  enabling  the  most 
powerful  projectiles  to  be  effectually  discharged  from  small  vessels. 
Putting  the  case  thus  generally,  we  include  the  torpedo-boiit^  ;  but  a 
not  less  important  application  of  the  same  principle  was  afforded  in 
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Times.  the  small  gunboats  of  the  *  Gramma '  type  which  were  recently 
despatched  to  China,  and  which,  as  Mr.  Brassey  informs  us,  have 
reached  their  destination  in  safety.  These  little  vessels  carry  each 
one  38-ton  gun,  besides  two  or  three  small  guns ;  and,  by  the  aid  of 
ingenious  but  simple  mechanism,  the  heavy  gun  can  be  worked  at 
least  as  effectually  as  if  it  were  mounted  on  the  huge  and  expensive 
gun-carriage  provided  by  the  deck  of  a  iirst-rate  ironclad.  So  far, 
therefore,  as  the  mere  function  of  carrying  guns  is  concerned,  the 
reason  for  building  large  ironclad  vessels  has  ceased.  At  the  same 
time,  it  seems  placed  beyond  question  that  no  ironclad  can  be  so 
effectually  armoured  as  to  be  invulnerable;  and  a  severe  wound 
inflicted  upon  such  a  vessel  would,  too  probably,  either  send  it  to  the 
bottom  or  completely  disable  it.  Such  would  be  the  effect,  no  doubt, 
of  a  similar  injury  upon  one  of  the  little  gunboats.  But  whereas  in 
the  latter  case  only  one  heavy  gun,  with  a  small  crew,  would  be  lost, 
in  the  latter  case  a  battery  of  heavy  guns,  with  a  large  number  of 
men,  would  be  sacrificed.  Upon  these  facts  the  question  obviously 
arises  whether  it  is  any  longer  wise  to  concentrate  our  main  naval 
strength,  in  these  huge  and  at  the  same  time  delicate  vessels. 

The  urgency  of  the  question  is  greatly  enhanced  by  one  further 
consideration.  Gunboats  can  be  built  at  a  cost  which  is  practically 
insignificant  comi)ared  with  that  of  ironclads,  and  a  fleet  of  them  can 
consequently  be  provided  at  the  same  expense  as  a  single  large  vessel. 
For  example,  as  Mr.  Brassey  puts  it,  an  ironclad  like  the  '  Inflexible ' 
costs  half  a  million  sterling ;  but  a  vessel  of  the  '  Gamma '  type, 
armed  with  one  38-ton  gun,  two  12-pounder  breech-loading  guns, 
and  one  Gatling  gun,  would  only  cost  25,000i.  Consequently  we 
might  build  twenty  vessels  of  the  latter  type  for  one  of  the  former, 
and  whije  our  little  fleet  of  gunboat.s  would  mount  twenty  heavy  guns, 
besides  smaller  ones,  the  '  Inflexible '  would  only  carry  four  guns. 
Now,  what  would  be  the  chance  of  the  '  Inflexible '  in  an  engagement 
with  these  twenty  vessels  ?  It  is  obvious  they  would  each  be  liable 
to  be  sunk  by  a  single  shot  from  her.  But,  on  the  other  hand,  they 
would  offer  but  small  marks,  and  by  being  in  constant  movement 
around  her  they  would  render  it  extremely  difficult  for  her  to  aim 
effectually.  They,  meanwhile,  would  be  able  to  keep  up  a  heavy  fire 
on  her  from  all  sides,  and  they  would  overpower  her  in  weight  of 
metal  by  five  to  one.  They  would  have  twenty  guns  against  her 
four.  It  would  seem,  in  fact,  as  if  the  presumption  which  formerly 
existed  in  favour  of  large  and  heavy  ships  on  account  of  the  superior 
efficacy  of  their  fire  is  now  exactly  reversed.  In  old  days  a  three- 
decker  was  the  most  powerful  of  ships  because  she  carried  a  heavier 
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broadside  than  any  other,  and  could  concentrate  a  proportionally  Timt$. 
heavy  fire  upon  an  enemy.  But  the  very  reverse  is  now  the  case. 
In  proportion  as  our  ironclads  are  effectively  armoured  the  number  of 
guns  they  can  carry  is  reduced;  and  for  the  purjx)ses  of  the  old 
broadside  fire  they  are  far  surpassed  by  a  number  of  small  vessels, 
each  carrying  its  own  gun.  Doubtless,  if  we  could  mount  a  mass  of 
heavy  guns  in  one  impregnable  floating  fortress,  it  would  be  far  more 
powerful  than  a  battery  of  dispersed  naval  artillery.  But  such  a 
monstrous  vessel  as  would  be  necessary  for  this  purjK)se  would,  if 
built,  be  practically  unmanageable,  and,  in  fact,  no  one  serioui>ly 
pro^wses  to  build  one.  On  the  contrary,  in  one  form  or  another, 
there  is  a  general  consent  that  smaller  vessels  are  what  are  needed. 
The  Russian  circular  ironclads,  in  which,  as  will  have  been  seen  from 
a  recent  letter,  Mr.  Reed  still  has  confidence,  belong,  indeed,  to  the 
general  type  of  ironclads  rather  than  of  gunboats.  But  they  are 
none  the  less  a  smaller  type  of  ironclad,  and  they  are  little  more  than 
gun-carriages.  To  judge,  indeed,  from  an  account  of  one  of  these 
vessels  at  Sebastoj^ol  contained  in  a  paragraph  we  published  a  day  or 
two  after  Mr.  Reed's  letter,  they  are  so  slightly  constructed  that  they 
are  little  better  than  unarmoured  gunboats.  Nevertheless,  in  Mr. 
Seed's  opinion,  the  presenoe  of  two  of  them  suffices  to  hold  the 
Turkish  fleet  in  check  on  the  only  coast  of  the  Black  Sea  which  now 
enjoys  any  degree  of  security.  However  this  may  be,  these  circular 
vessels  are  a  step  in  the  right  direction,  and  the  present  Chief  Con- 
structor of  the  Navy  has  expressed  an  opinion  which  is  of  similar 
significance.  Mr.  Bamaby  ban  urged  that  every  monster  ironclad 
should  be  supported  by  a  flotilla  of  gunboats.  This  amounts  to  a 
weighty  professional  opinion  that  our  present  ironclad  fleet,  which  is 
scarcely  provided  with  gunboats  or  torpedoes  at  all,  is  like  a  collec- 
tion of  men-at-arms  of  the  old  days  without  the  archers  who  were 
essential  to  their  security.  But  is  it  not  natural  to  ask  whether,  in 
existing  circumstances,  the  man-at-arms  himself  is  of  so  very  much 
importance  ? 

Mr.  Brassey  sketches  very  effectively  the  conclusions  to  which 
these  considerations  point.  At  present  we  build  huge  ships  which 
are  expected  to  answer  every  purpose  of  naval  warfare — to  carry 
guns,  to  act  occasionally  as  rams,  and  to  protect  smaller  vessels. 
But  for  at  least  one  of  these  purposes,  that  of  carrying  gims,  they 
have  ceased  to  be  necessary  or  even  desirable.  Would  it  not  be 
wiser  to  divide,  and  at  tlie  same  time  to  mulUi)ly,  our  forces  by 
constructing  different  types  of  ships  for  different  objects?  Let  us 
take  as  a  starting-point  Mr.  Bamaby's  great  ironclad  surrounded  and 
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supported  by  a  flotilla  of  gunboats.  But  if  the  guns  are  carried  on 
the  boats,  why  should  they  be  carried,  at  least  in  the  weight  and  the 
number  now  usual,  in  the  larger  vessel  also  ?  If  she  were  relieved 
of  their  weight,  she  could  carry  far  heavier  armour,  she  could  thus  be 
rendered  more  invulnerable,  and  she  would  be  more  effective  as  a 
ram  ;  while  she  could  also  act  as  a  kind  of  floating  fortification, 
behind  which  her  flotilla  of  movable  artillery  could  from  time  to 
time  find  refuge.  She  might  also  carry  on  board  torpedo  launches 
and  other  auxiliary  means  of  attack  and  defence.  On  such  a  plan, 
Mr.  Brassey  cjilculates,  we  might  for  the  cost  of  ten  *  Inflexibles '  have 
thirty  armoured  steam-rams  of  2,000  tons  each,  sixty  gun-vessels  of 
the  *  Gamma '  type,  each  mounting  one  heavy  gun,  and  a  large 
equipment  of  torpedoes.  Of  course,  no  one  would  think  of  super- 
seding at  once  the  splendid  fleet  of  ironclads  we  now  possess ;  and  it 
may  be  desirable  always  to  have  a  few  of  them.  But  it  would 
certainly  seem  they  ought  no  longer  to  be,  as  they  are  at  present, 
not  only  our  chief,  but  almost  our  sole  naval  arm.  A  fleet  of  smaller 
vessels  would  be  far  more  handy,  far  more  available  in  the  various 
waters  all  over  the  globe  in  which  our  interests  might  have  to  be 
defended,  far  more  easy  to  multiply  upon  an  emergency,  and  far  less 
liable  to  become  disabled  from  mere  failure  of  machinery.  The  time 
seems  to  have  come  when  the  case  has  been  fairly  made  out  in  favour 
of  some  such  modification  of  our  system  of  naval  warfare ;  and  it  is 
to  be  hoped  the  attention  of  the  Government  will  be  urgently 
directed  to  the  problem. 


Sir  T. 
Srasaey. 


Ti 


THE    '  INFLEXIBLE.' 

Sir, — The  report  of  the  '  Inflexible '  Committee  is  the  most 
important  document  relating  to  naval  construction  for  war  purposes 
2b^lsT7^'  which  has  appeared  since  the  report  of  the  Committee  on  Designs.  It 
will  probably  become  a  new  point  of  departure  in  naval  architecture, 
leading  to  the  substitution  of  shorter  ships  for  the  *  Inflexible '  type  and 
to  the  construction  of  flotillas  of  those  gunboats,  the  fire  from  which 
will,  as  we  are  authoritatively  informed,  be  the  most  effective  mode  of 
destroying  the  larger  ironclad.  If  it  lead  to  the  adoption  of  a  policy 
of  distribution  of  the  inevitable  hazards  of  war,  as  opposed  to  the 
concentration  of  risk  in  a  few  ships — a  policy  which,  in  common 
with  other  naval  critics  of  higher  authority,  I  have  long  advocated 
in  the  Times  and  elsewhere — I  for  one  shall  hail  the  publication  of 
this  report  with  deep  satisfaction. 

It  may,  however,  be  asked  whether  the  special  questions  which 
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were  referred  to  the  Committee  are  satisfactorily  answered.  An  Sir  T, 
examination  of  the  report  will  show  that  they  are.  We  are  told  that 
the  complete  destruction  of  the  unarmoured  ends  of  the  '  Inflexible  ' 
is  an  extreme  assumption ;  that  the  process  of  transition  from 
absolute  security  to  a  state  in  which  the  efficiency  of  the  ship 
would  be  impaired,  and  her  seaworthiness  exposed  to  doubt,  must 
be  gradual ;  and  that,  while  the  armoured  citadel  is  not  invulnerable 
nor  the  unarmoured  ends  indestructible,  the  unarmoured  ends  are  as 
well  able  as  the  armoured  citadel  to  bear  the  part  assigned  to  them 
in  encountering  the  various  risks  of  naval  warfare. 

In  the  judgment  of  the  impartial  public,  I  venture  to  think,  these 
assurances  of  the  Committee — a  Committee  most  efficiently  consti- 
tuted for  the  conduct  of  the  investigation  intrusted  to  them — will  be 
accepted  as  satisfactory.     It  is  not  affirmed   that  the  crew  of  the 

*  Inflexible'  will  be  exj^osed  to  no  risk  in  a  naval  action;  it  is 
affirmed  that  they  will  be  intrusted  with  a  very  powerful  instrument 
of  war — one  which  may  reasonably  be  expected  to  give  a  good 
account  of  the  enemy — long  before  the  unprotected  ends  are  so  com- 
pletely gutted  as  to  compromise  the  safety  of  the  ship.  The  gallant 
captains  of  the  British  Navy  know  very  well  that,  if  they  are  to  await 
the  construction  of  an  indestructible  ship  and  invulnerable  armour, 
they  will  never  again  be  required  to  undertake  the  active  duties  of 
their  profession. 

No  naval  architect  has  been  so  ingenious  and  progressive  as  Mr. 
Reed.  Our  present  armoured  Navy  consists  mainly  of  his  produc- 
tions. But  if  it  is  to  be  laid  down  that  no  ship  is  satisfactory  unless 
she  is  invulnerable,  we  shall  find  ourselves  under  the  i)ainful  neces- 
sity of  condemning  all  his  former  designs.  The  amount  of  armour 
which  can  be  carried  on  a  given  displacement  being  limited,  the 
naval  architect  has  to  choose  between  protecting  a  lesser  area  by 
armour  of  a  greater  thickness  and  protecting  a  larger  surface  with 
thinner  armoiu*.  As  it  is  pointed  out  in  the  able  treatise  of  M. 
Marchal,  the  process  of  decwirasaement,  or  reduction  of  the  armoured 
surface,  was   coeval   with   the  first   application   of  armour  to   the 

*  Gloire  '  by  M.  Dupuy  de  Lome.  In  his  next  ship,  the  '  Solferino,' 
the  armour  was  removed  from  the  least  vital  parts,  in  order  to  pro- 
tect the  vital  places  with  heavier  armour.  If  the  *  Inflexible '  has  a 
larger  area  of  unarmoured  side  than  any  other  armoured  ship,  she 
carries  heavier  armour  for  the  protection  of  her  vitals.  The  stoutest 
plates  of  the  *  Inflexible  '  are  24  inches  in  thickness.  The  '  Duilio '  is 
protected  by  22-inch  plates,  the  '  Foudroyant '  by  15  inches,  and  the 
'  Peter  the  Great'  by  14-inch  armour. 

8  2 
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Sir  T,  The  *  Inflexible '  was  protected  by  24-inch  armour  on  the  ground 

""**^'  that  iron-plating  was  a  useless  encumbrance  unless  it  was  impene- 
trable, and  that,  owing  to  the  progress  of  gunnery,  a  less  thickness 
than  that  adopted  was  of  no  avail.  If,  however,  armour  of  less  than 
10  inches  is  no  longer  recognised  as  affording  any  protection  against 
naval  guns,  what  are  we  to  say  of  the  *  Bellerophon,'  a  great  triumph 
of  Mr.  Reed's  genius  ?  What  are  we  to  say  of  the  '  Audacious '  class, 
or  the  *  Swiftsure '  type,  protected  by  8-inch  armoiu*  at  the  water- 
line,  and  that  for  only  one-third  of  their  length  ?  And  what  of 
other  ships,  equally  vulnerable,  on  which  notwithstanding  we  place 
our  reliance  as  integral  jwrtions  of  the  Navy  ?  If  the  *  Inflexible '  is 
to  be  condemned  because  she  is  vulnerable  in  her  unarmoured  ends, 
with  much  more  reason  should  every  ship  of  older  date  be  con- 
demned. Armoured  they  may  be,  but  the  armour  they  carry  is  not 
proof  against  the  most  powerful  guns.  Being  vulnerable,  their 
crews  are  exposed  to  risks,  and  those  risks,  if  we  are  to  accept 
the  arguments  directed  against  the  '  Inflexible,'  the  seamen  of  the 
modem  Navy  ought  not  to  be  called  upon  to  undergo. 

The  truth  is  the  protection  afforded  by  armour  is  only  relatively, 
and  never  absolutely,  effective.  The  engagement  between  the 
*  Shah  '  and  the  *  Huascar '  proved  the  great  advantage  of  armour  of 
the  moderate,perhaps  in  these  days  contemi)tible, thickness  of  4  inches. 
By  reducing  the  thickness  of  the  armour  the  *  Inflexible '  might  have 
been  protected  over  a  larger  area.  It  cannot,  however,  be  alleged 
that  a  superfluous  thickness  was  adopted,  and  if  the  surface  protected 
had  been  increased  and  an  equal  thickness  of  armour  had  been 
retained,  additional  length  and  displacement  would  have  been  neces- 
sary. Any  modifications  in  the  latter  sense  it  would  have  been  im- 
possible to  approve. 

It  is  impossible  to  secure  immunity  from  risk  in  battle.  All  that 
we  can  ask  from  our  constructors  is  that  they  shall  provide  the  Navy 
with  the  most  effective  ships  which  the  science  of  the  day  can  contrive. 
From  the  administrative  heads  of  the  Navy  we  claim  that  those  ships 
shall  be  sufficient  in  number  to  secure  our  maritime  ascendency.  Our 
fleets  for  the  line  of  battle  should  be  composed  of  large  numbers  of 
vessels,  each  possessing  the  means  of  fighting  any  ship  of  the  enemy 
with  the  ram,  the  gun,  or  the  torpedo,  and  combining  with  that 
destructive  power  as  much  protection  as  can  be  given  without  adding 
unduly  to  the  dimensions,  and  so  depriving  our  fleets  of  that 
advantage,  in  point  of  numbers  and  mobility,  which  every  step 
in  gunnery  and  torpedo  warfare  shows  to  be  more  and  more 
essential. 
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In  conformity  with  these  elementary  principles,  I  would  suggest  to      *'»>  T, 
the  new  First  Lord  of  the  Admiralty,  of  whom  such  high  hoi)es  are 
entertained,  that  it  would  be  much  more  satisfactory  to  complete  the 
'  Inflexible '  according  to  the  original  design,  rather  than  to  attempt  Argument 
any  considerable  alteration.     The  extension  of  the  cork  chambers  pietin^ 
and  the  additional  pumping  power  recommended  by  the  Committee  i,}"?^^^" 
will  be  valuable  improvements  not  involving  any  structural  change.  ori<r»naiiy 
Beyond  these  improvements  the  process  of  remodelling  should  not  be 
carried.     The  Admiralty  and  the  country  will  know  that  they  possess 
in  the  *  Inflexible,'  as  she  is,  a  most  powerful  ship — indeed,  the  most 
powerful  ship  in  any  Navy.     The  valuable  suggestions  of  the  Com- 
mittee, in  reference  to  reduction  of  length  and  increase  of  beam, 
can  be  embodied  more  economically  and  more  satisfactorily  in  these 
new  designs  which  I  trust  will  shortly  be  matured  and  carried  into 
execution. 

In  the  discussions  between  Mr.  Reed  and  the  Constructors  at  the 
Admiralty  it  is  especially  to  be  observed  that  the  security  of  the  *  In- 
flexible '  has  been  considered  solely  with  reference  to  artillery  fire.  No 
allusion  has  been  made  to  the  far  more  formidable  risks  from  an 
attack  by  the  torpedo  or  the  ram.  The  only  defence  which  the  *  In- 
flexible '  possesses  against  the  latter  weapons  consists  in  her  speed 
and  the  facility  with  which  she  can  be  manoeuvred.  I  should,  there- 
fore, deprecate  in  the  strongest  terms  any  modifications  of  the  struc- 
ture of  the  ship  which,  while  increasing  the  armoured  surface,  would 
have,  as  a  necessary  and  most  regrettable  consequence,  a  diminution 
of  speed.  In  securing  additional  protection  against  the  uncertain 
fire  of  naval  guns,  you  may  expose  a  valuable  ship  to  grave  risks  from 
other  weapons. 

I  conclude  with  a  few  observations  on  the  policy  of  future  con- 
struction. It  is  impracticable  to  produce  ships  equally  adapted  to 
perform  all  the  various  duties  of  the  British  Navy.  We  have  to  pro- 
vide for  the  defence  of  our  coasts.  We  have  to  hold  our  own  upon  the 
high  seaa,  and  to  protect  our  foreign  commerce.  The  best  tyj)es  for  Variety  of 
coast  defence  must  be  detennined  by  local  circumstances.  8i)eed  is  required. 
not  necessary.  Moderate  draught  is  indis|>enstible.  The  weapon, 
with  which  vessels  intended  for  coast  defence  should  be  armed,  will 
be  in  some  cases  the  ram,  in  others  the  gun,  and  in  others  the 
torpedo.  A  certain  proj>ortion  of  the  vessels  for  coast  defence 
should  be  protected  by  armour.  In  all  cases  they  should  be  of 
restricted  dimensions.  A  limited  coal-supply  will  suffice.  Our  Navy 
is  weak  in  ironclads  for  coast  defence.  For  ocean  cruising,  the  mast  less 
turret-ship,  with  suflSciently  high  freeboard,  is  the  accepted  type. 
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Sir  T.  But  every  *  Inflexible,'  or  improved  *  Inflexible,'  should  be  the  point 
^'  cPappui  of  a  division,  composed  of  armoured  rams,  armed  with  one 
heavy  gun,  with  which  should  be  associated  a  cloud  of  torpedo-boats, 
These  latter  should  lie  in  wait,  beyond  the  range  of  the  heavy  guns 
of  the  enemy,  ready  to  rush  into  the  fight  aft^r  the  engagement  has 
begun,  and,  under  cover  of  the  smoke,  deal  destruction  right  and 
left.  The  Committee  point  out  that  the  most  effective  mode  of 
bringing  a  destructive  shell-fire  to  bear  on  the  *  Inflexible'  would 
be  by  a  flotilla  of  gunboats  concentrating  their  fire  upon  her.  The 
creation  of  such  flotillas  of  gunboats,  which  should  probably  be 
protected  by  adequate  armour  against  the  enemy's  fire  when  in  an 
end-on  position,  is  a  pressing  necessity.  Recent  experiences  seem  to 
point  to  the  use  of  steel  plates  in  combination  with  rolled  iron ;  to 
the  advantages  of  the  dome  shape  for  turrets;  and  to  inverted 
armour  for  the  protection  of  the  sides  of  ships. 

The  task  of  protecting  our  foreign  commerce  has  been  materially 
simplified  by  the  opening  of  the  Suez  Canal  and  the  more  extended 
use  of  steam.  Our  external  trade  may  be  divided  into  four  great 
branches — the  East  Indian,  the  China,  the  American,  and  the 
Colonial.  The  trade  with  the  East  is  now  carried  on  mainly  in 
steamers  of  varying  tonnage,  steaming  at  moderate  speeds.  This 
branch  of  our  trade  is  most  open  to  attack.  To  protect  it  we  want 
a  numerous  fleet,  but  the  vessels  detailed  for  such  a  service  need  not 
carry  sufficient  coal  for  extended  ocean  voyages,  nor  do  they  require 
such  high  freeboard  as  ships  intended  to  steam  at  speed  against  the 
protracted  winter  gales  of  the  North  Atlantic.  In  the  Red  Sea 
vessels  of  the  American  jNIonitor  type  would  be  very  suitable.  They 
should  have  low  freeboard  and  light  draught,  and  be  able  to  take 
advantage  of  the  numerous  anchorages  inside  the  coral  reefs  in  the 
Straits  of  Jubal  and  elsewhere,  from  which  ocean-going  steamers  of 
deep  draught  would  be  excluded. 
Prot«jtion  By   adopting   these   moderate   dimensions,  which   the  pecidiar 

nature  of  the  service  fully  justifies,  it  might  be  quite  possible  to 
establish  a  continuous  patrol  along  the  whole  line  of  that  long  but 
KaHt,  and  narrow  bend  of  sea,  on  which  our  trade  in  steamers  with  the  East 
United  and  China  is  concentrated.  Small  ironclads  should  be  employed  on 
this  duty.  Though  unequal  to  do  battle  with  such  an  enemy 
as  the  '  Peter  the  Great,'  they  would  have  an  overwhelming 
advantage  over  unarnioured  privateers  of  the  'Alabama'  type  and 
over  any  merchant  steamers  temporarily  converted  into  fighting 
ships. 

In  time  of  war  it  is  probable  that  the  Colonial  trade  would  be 
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carried   on  in  steamers  by  way  of  the  Suez  Canal.     They  would,      ^ir  T, 
therefore,  follow  the  line  of  the  trade  with  the  East  in  the  most 
exposed  portions  of  the  route,  where  they  would  be  protected  by  the 
plan  already  indicated. 

The  trade  with  North  America  now  follows  the  defined  tracks 
known  to  Atlantic  voyagers  as  the  outward  and  homeward  '  steam- 
lanes.'  If  it  were  necessary,  these  routes  might  be  patrolled  by  an 
armoured  squadron  of  the  '  Devastation  '  type ;  though  the  great 
speed  which  commercial  competition  has  rendered  necessary  in  the 
North  Atlantic  trade  would  enable  such  ships  as  the  '  Russia,'  or  the 

*  Britannic,'  or  the  *  City  of  Berlin,'  to  escape  without  difficulty  from 
the  pursuit  of  privateers.  Men-of-war  of  the  '  Iris  '  class  are  not  to 
be  found  in  foreign  navies  in  numbers  sufficient  to  cause  anxiety  to 
British  shipowners.  Vessels  of  the  *  Iris '  class  are  sensibly  inferior 
in  coal-carrying  cajiacity  to  the  larger  merchant  ships.  They  could 
not,  therefore,  be  employed  in  convoying  duties,  neither  could  they 
follow  a  retreating  enemy  of  nearly  equal  si)eed  in  a  long  chase  in 
mid-ocean.  Our  first-class  merchant  steamers  should  be  sufficiently 
armed  to  protect  themselves.  A  considerable  number  would  probably 
be  employed  in  the  Navy  in  time  of  war. 

As  an  attentive  and  impartial  observer  of  contemporary  naval  Forei^ 
administration  at  home  and  abroad,  I  can  assure  my  fellow-country-  British^** 
men,  few  of  whom  have  the  opportunity  of  perusing  the  writings  of  ^5^^^'*"°* 
foreign  authors  on  such  subjects,  that  they  may  place  undoubting 
confidence  in  the  Constructive  Department  of  the  Admimlty.  The 
present  constructors,  and  their  able  predecessor  and  now  most 
powerful  critic,  alike  merit  the  grateful  appreciation  of  the  public. 
We  have  made  mistakes  in  the  past.  It  is  idle  to  expect  that  they 
will  be  entirely  avoided  in  the  future.  We  are  in  a  situation  of 
exceptional  difficulty.  We  are  the  first  naval  Power,  and,  by  reason 
of  our  unique  and  fortunate  insular  position,  the  only  groat  Vower 
to  which  the  command  of  the  seas  is  of  vital  consequence.  The 
constructors  of  other  navies  can  afford  to  await  the  result  of  our 
costly  and  not  always  successful  experiments.  We  cannot  stand 
still.  When,  therefore,  we  consider  that  we  have  been  in  so  large  a 
sense  the  pioneers  in  the  remarkable  and  revolutionary  chang(*s  in 
the  naval  architecture  for  war  puriM)se?  of  the  last  decade,  w(»  have 
reason  to  be  satisfied  that  so  small  a  propf)rtion  of  our  exiR^uditure 
has   been   thrown    away.     With  the    melancholy  excei)tion  of  the 

*  Captain,'  there  has  been  no  example  of  flagrant  miscalculation  ;  and 
it  is  certain  that  the  catastrophe  referred  to  would  not  have  occurred 
if  the  responsibility  had  not  been  removed  from  the  permanent  staff 
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^"'  ^-      at  the  Admiralty  and  divided,  in  proportions  not  accurately  defined, 
among  many  counsellors. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

Thomas  Beassey. 


Letter  of  a  Flag  Officer  to  the  *  TimesJ* 

flag  Sir, — In  Mr.  Brassey's  very  able  and  comprehensive  letter  about 

j^^'     the  *  Inflexible,'  which  you  inserted  on  the  25th,  there  are,  I  think, 
^*T877^*  two  or  three  points  on  which  naval  oflScers  will  diflfer  from  him. 

He  says  :  '  For  ocean  cruising  the  mastless  turret-ship,  with 
sufficiently  high  freeboard,  is  the  accepted  type.'  Accepted !  By 
whom  ?  Certainly  not  by  those  who  know  what  it  is  to  be  thrown 
into  the  trough  of  the  sea  in  a  gale  of  wind,  which  would  inevitably 
be  the  case  with  a  mastless  steamer,  either  short  of  coal  or  with 
disabled  engines  or  steering  gear. 

Again,  '  The  Committee  point  out  that  the  most  efiective  mode  of 
bringing  a  destructive  shell-fire  to  bear  on  the  "  Inflexible  "  would  be 
by  a  flotilla  of  gunboats  concentrating  their  fire  upon  her.'  I  dare 
say  it  would  ;  but  can  it  be  supjiosed  that  the  *  Inflexible '  would,  in 
these  circumstances,  be  motionless?  In  old  times  frigates  were 
occasionally  becalmed  near  an  enemy's  port,  aiid  were  then  attacked 
by  gunboats  with  advantage ;  but  such  a  thing  is  hardly  possible 
with  a  steamer.  Of  course,  a  steamer  may  be  disabled  and  motion- 
less, but  in  that  case  a  ram  or  a  torpedo  would  settle  her  more 
effectually  than  a  flotilla  of  gunboats. 

Mr.  Brassey  also  speaks  of  gunboats  being  '  protected  by  adequate 
armour;'  but  gunboats  can  only  carry  comparatively  thin  armour, 
which  may,  or  may  not,  afford  adequate  protection,  according  to 
what  guns  are  opposed  to  them.  Protection  for  gunboats  from  the 
*  Inflexible's  '  guns  is  out  of  the  question. 

For  ocean  cruisers  fuel  stowage  is  the  great  (l€»ideratum ;  and 
in  this  respect  we  have  made  less  advance  in  the  last  forty  years  than' 
in  any  other  particular.     'Your  coals  will  be  like  gold  dust.,'  was  the 
dictum  of  one  of  the  ablest  officers  the  Navy  ever  possessed. 

I  am.  Sir,  your  obedient  servant. 

Flag  Officer. 
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THE  'INFLEXIBLE.' 

Sir, — ^While  thanking  *  A  Flag  OflBcer '  for  the  courteous  terms      Sir  r. 
in  which  he  refers  to  my  recent  letter  in  the  Times  on  the  sub-      ''^i^* 
ject    of  the   *  Inflexible,'   I    observe   that   a  question   is  raised   as  ^""hts^"** 
to  the   acceptance   by  the   naval   profession   of  the   *  Devastation ' 
type  for  general  service  at  sea.     In  reply,  may  I  be  permitted  to 
say  that,  as  a  civilian,  I  should   not  venture  to  put   forward   any 
original  views   on  such  a   subject?      In  justification,  therefore,  of 
the  statements  to  which  exception  is  taken,  I  quote  the  following 
authorities. 

The  *  Devastation '  class,  including  at  the  date  of  their  report  the  Mastiesa 
*  Dreadnought '  and  the  *  Thunderer,'  to  which  the  *  Inflexible,' '  Ajax,'  shl^w. 
and  *  Agamemnon'  have  been  since  added,  were  unanimously  ap- 
proved by  the  Admiralty  Committee  on  Designs  for  Ships  of  War. 
They  say : — 

*From  the  information  furnished  to  us  by  their  Lordships' 
commands,  we  learn  that  these  ships  were  designed  for  service  in 
European  seas,  including  the  Channel  and  the  Mediterranean,  the 
prospect  of  being  required  to  cross  the  Atlantic  being  also  contem- 
plated.' .  .  .  '  We  are  unanimously  of  opinion  that,  subject  to  any 
improvements  which  further  investigations  may  render  possible,  the 
'*  Devastation  "  class  represents  in  its  broadest  features  the  first-class 
fighting  ship  of  the  immediate  future.' 

These  views  were  in  strict  accordance  with  the  ojiinions  of  officers 
of  the  greatest  experience  in  command  of  ironclad  fleets. 

In  his  report  on  the  exj)erimental  cruise  of  the  Channel  Fleet  in  On  the 
1 866,  Sir  Hastings  Yelverton  directs  the  special  attention  of  the  rrunciads?^ 
Admiralty  to  the  advantages  of  the  turret  system  for  working  the 
guns  in  heavy  weather,  when  a  *  sea-going  turret-ship  12  feet  or 
14  feet  out  of  water  could  fire  easily  six  shots  to  every  one  from  the 
broadside  ships.'  The  adoption  of  the  turret  system  involves  the 
reduction  of  masts  and  sails  to  such  small  proportions  that  canvas 
can  no  longer  be  relied  upon  for  handling  large  ironclads.  The  all- 
round  fire,  one  of  the  greatest  advantages  of  the  turret  system,  is 
seriously  interfered  with  in  fully-rigged  ships. 

The  impossibility  of  handling  an  immense  ironclad  satisfactorily 
under  sail  alone  is  clearly  shown  from  the  rei)orts  of  the  captains  of 
the  Channel  Fleet  on  the  behaviour  of  their  respective  ships  in  a 
severe  gale  off"  Cape  Finisterre  in  December  1868.  Captain  May, 
of  the  *  Northumberland,'  said : — 
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^iV  T.  <  In  my  opinion,  this  vessel,  when  caught  in  a  heavy  gale,  should, 

if  possible,  get  up  steam  at  slow  speed ;  the  square  sail  should  then 
be  furled,  the  after-trysail  set,  and  the  ship's  head  placed  with  the 
sea  three  points  on  the  bow.' 

Lord  Gilford  was  in  command  of  the  *  Hercules '  in  another  gale  oflF 
Cape  Finisterre.  In  describing  the  performance  of  his  ship,  which 
he  highly  commended  in  other  ways,  he  said  that  '  she  steered  so 
widely,  and  broached  to  so  often,  that  he  gave  up  the  idea  of  running 
out  the  gale,  and  hove  to  with  trysails,  using  steam.'  The  inference 
to  be  drawn  from  this  report  is  that  if  the  *  Hercules '  had  been  de- 
prived of  the  use  of  her  engines  and  had  fallen  off  into  the  trough 
.  of  the  sea,  it  would  have  been  difficult  either  to  scud  or  to  bring  her 
to  the  wind  under  sail  alone.  Sail,  therefore,  while  adding  most 
materially  to  the  eflBciency  of  the  *  Hercules '  as  a  cruiser,  cannot  be 
regarded  as  indispensable  for  the  safety  of  the  ship. 

The  impossibility  of  handling  ironclads  imder  canvas  in  circum- 
stances of  difficulty  was  strongly  insisted  upon  by  Sir  Sydney  Dacres 
in  his  evidence  before  the  Committee  on  Designs.  He  said  that 
though  there  was  great  advantage  in  the  power  of  a  masted  ironclad 
to  keep  an  assigned  station  in  the  open  sea  without  using  coals,  it 
was  not  possible,  masts  or  no  masts,  to  do  it  in  the  Channel.  He 
could  not  call  ironclads  sailing  ships  at  all ;  *  there  was  no  sailing  in 
them.' 

Sir  Thomas  Symonds,  another  witness  called  by  the  Committee, 
concurred  in  this  view.  He  doubted  the  possibility  of  a  ship  dis- 
placing 9,000  tons  sailing  well  even  with  a  lifting  screw.  Sails 
could  scarcely  be  given  her  of  proportionate  size.  The  ballast  carried 
by  some  ships,  simply  that  they  might  carry  enormous  masts,  involved 
a  great  and  useless  sacrifice.  For  a  Channel  fleet,  and  any  fleet 
which  could  be  trusted  in  the  Channel  would  be  equally  adapted  to 
defend  our  interests  in  the  Mediterranean,  Sir  Thomas  Symonds 
recommended  double-turret  ships  lightly  masted. 

Sir  Spencer  Robinson,  who  was  also  examined  by  the  Committee, 
said  that,  if  reconstructing  the  fleet  from  the  beginning,  he  would 
build  two  distinct  classes,  one  moderately  masted  for  service  in  any 
part  of  the  world,  the  other  unmasted  for  service  in  Europe.  Mr, 
Reed,  too,  was  of  opinion  that  the  '  Devastation '  tj^pe  should  be 
employed,  rather  than  masted  ships,  for  all  great  operations  within 
3,000  miles.  Masted  ships  would  be  required  for  distant  stations, 
but  all  European  work,  even  blockading,  could  be  done  by  unmasted 
vessels. 

In  citing  the  foregoing  recommendations  in  favour  of  unmasted 
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vessels,  I  submit  that  I  have  shown  ample  authority  for  the  selection  Sir  T, 
of  the  type  so  specially  approved  by  the  Committee  on  Designs.  The 
term  *  mastless  '  did  not,  I  assume,  imply  the  exclusion  of  two  re- 
duced masts,  as  proposed  by  Sir  Thomas  Symonds,  for  setting  try- 
sails to  steady  the  ships,  and  show  a  bold  weather  side  to  the  wind 
and  sea* 

In  recommending  lightly  armoured  rams,  gimboats,  and  torpedo-  Auxiliary 

vessels* 

boats  as  valuable  adjuncts  to  a  fighting  squadron,  I  am  again  only 
following  the  opinions  of  Sir  Spencer  Robinson  and  other  able  officers. 
Gunboats,  or  rams  of  under  2,000  tons,  with  or  without  guns,  can- 
not, it  is  true,  be  protected  by  armour  which  would  keep  out  the 
shot  from  an  80-ton  gun ;  but  it  is  to  be  remembered  that  those 
guns  would  be  few  in  number,  even  on  board  the  largest  ships,  and 
their  fire  would  be  slow.  In  the  smoke  and  excitement  of  battle 
small  swift  vessels  would  have  a  good  chance  of  avoiding  a  few  very 
heavy  projectiles,  and  their  light  armour  would  afford  protection 
against  Gatling  guns,  40-pounder8,  or  other  light  guns,  which  might 
be  advantageously  multiplied  in  large  ships  for  the  special  purpose 
of  repelling  the  attack  of  small  vessels.  Lightly  armoured  gunboats 
have  been  introduced  in  the  French,  German,  Spanish,  Turkish, 
Dutch,  Swedish,  Argentine,  and  Brazilian  Navies ;  and  torpedo-boats, 
protected  against  musketry  and  Gatling  guns,  are  to  be  found  in 
the  Italian  and  German  services. 

It  may  be  observed,  in  conclusion,  that  on  all  questions  of  ship- 
building for  war  widely  divergent  opinions  prevail  among  those  most 
competent  to  advise.  The  intervention,  therefore,  of  laymen  may 
not  be  altogether  unnecessary  in  assisting  to  settle  disputed  points, 
which  can  only  be  decided  by  unprejudiced  and  unbiassed  minds. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

Thomas  Brassey. 


Letter  of  a  Flag  Office^r  to  the  *  Times.^ 

MASTLESS   IRONCLADS. 

Sir, — Mr.  Brassey's  letter  which  you  inserted  yesterday  is  most        Fho 
gratifying  to  me,  for  he  gives  extmcts,  which  I  had  not  seen  before,      ^^Z*^' 
from  sundry  reports  of  very  distinguished  naval  officers,  whose  views  J'»jw?'»J«»' 
respecting  mastless  ironclads  entirely  coincide  with  my  own. 

I  maintain  that,  for  cruising  ships  likely  to  meet  heavy  weather 
and  to  be  at  sea  an  indefinite  time,  sail  is  indispensable ;  and  I  also 
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fio9  maintain  that  it  is  perfectly  possible  to  give  double  turret-ships, 
without  masking  their  all-round  fire,  a  sufficient  spread  of  canvas  to 
prevent  their  being  driven  helplessly  on  a  lee  shore  or  rolled  over  in 
the  trough  of  the  sea,  if  disabled  in  a  gale  of  wind. 

No  one,  I  imagine,  would  now  propose  a  fiill-rigged  turret-ship. 
We  bought  our  sad  experience  in  that  matter  much  too  dearly  ;  but 
I  do  say  that  if  they  are  to  be  used  for  *  ocean  cruising '  they  should 
be,  as  Sir  Thomas  Symonds  recommends,  *  lightly  masted.' 

^  Mastless,'  I  apprehend,  means  without  masts ;  and  I  do  not 
understand  that  term  to  *  exclude  two  reduced  masts  for  setting 
trysails  to  steady  the  ship,'  and  which  would  enable  her  to  keep  the 
sea  on  her  bow. 

Our  thanks  are  due  to  Sir.  Brassey  for  ventilating  this  subject^ 
on  which  it  is  quite  true  that  *  widely  divergent  opinions  *  exist.  I 
am,  however,  quite  content  to  row  in  the  same  boat  with  the  officers 
he  quotes,  none  of  whom,  I  am  quite  sure,  would  care  to  be  in  a 
disabled  mastless  turret-ship  during  the  height  of  an  Atlantic  gale. 

Your  obedient  ser\'ant. 

Flag  Officer. 


THE   *  INFLEXIBLE.' 


Sir  T,  Sir, — In  a  former  communication  I  recommended  the  completion 

BrasMey,     ^j  ^^^^  <  Inflexible '  in  accordance  with  the  original  designs.     The  re- 

^'"*K^^*"'  P^*^  ^^  ^^^  Committee  seemed  abundantly  to  justify  the  Admiralty 
Ar^fumenu  in  adopting  such  a  course.     It  is  not  denied  by  the  Committee  that 
extenidve     the  *  Inflexible  '  would  be  unsafe  if  her  unarmoured  ends  were  de- 
iiterat!!^l    stroyed ;  but  we  are  told  by  naval  officers,  who  on  such  a  question 
»«**>«*!""    ^^^  ^^^  most  competent  advisers,  that  the  contingency  of  the  com- 
plete   destruction  of  the    unarmoured    ends  of  the    ship  is  in  the 
highest   degree    improbable.      Absolute    safety  in  naval  battles  no 
constructor  can  pretend  to  insure. 

It  is  possible,  however,  that  on  further  consideration  a  decision 
may  be  taken  to  increase  the  stability  of  the  armoured  citadel  of  the 
*  Inflexible.'  In  view  of  such  an  alternative,  I  venture  to  remonstrate 
in  the  strongest  terras  against  any  considerable  addition  to  the  out- 
lay on  the  ship.  The  '  Inflexible  '  represents  already  a  larger  propor- 
tion of  the  naval  resources  and  expenditure  of  the  country  than  it 
is  desirable  to  concentrate  in  a  single  unit  of  the  fleet.  If,  there- 
fore, any  alteration  should  be  decided  upon,  I  would  suggest  a 
reduction  in  the  thickness  of  the  armour  on  the  sides  of  the  turrets 
of  the  ship.     Even  though  the  thickness  of  the  armour  be  reduced 
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from  24  inches  to  18  inches,  or  12  inches,  the  '  Inflexible '  will  be      -'^«>  T. 
strongly  protected,  while  the  four  80-ton  guns,  the  ram,  and  the 
large  coal-carrying  capacity  of  the  ship  present  a  combination  of 
offensive  power  which  must  always  render  her  a  grand  addition  to 
our  fighting  Navy. 

I  have  before  suggested  in  the  Times  that  an  administrative 
error  has  been  committed  in  the  development  of  our  recent  ship- 
building policy.  The  ingenuity  of  our  constructors,  and  the  money 
available  for  naval  construction,  have  been  developed  too  exclusively 
to  the  strengthening  of  the  fleet  fof  defensive  rather  than  offensive 
warfare — to  increasing  the  thickness  of  armour  rather  than  the 
multiplication  of  guns,  rams,  and  torpedoes. 

It  was  only  the  other  day  that  it  was  reported  that  a  swarm  of 
torpedo-boats  was  in  preparation  at  Fiume,  for  the  purpose  of  driving 
our  ironclads  out  of  the  Bosphorus.  We  have  been  debating  whether 
the  *  Inflexible '  can  carry  24- inch  armour.  Setting  aside  the  question 
of  stability,  would  it  not  in  any  case  have  been  wiser  to  be  content 
with  somewhat  thinner  armour,  and  to  have  spent  the  money  saved 
on  armour-plates  in  creating  that  flotilla  of  torpedo-boats,  without 
which,  in  these  days,  it  would  scarcely  be  prudent  to  send  a  fleet  of 
heavy  ironclads  into  confined  waters  ? 

In  an  able  article  against  the  design  for  the  *  Inflexible '  which 
appeared  in  Engineering  on  the  28th  ult.,  an  argument  is  urged, 
which  seems  to  me  decisive,  in  favour  of  that  reduction  of  armour 
which  would  be  the  least  expensive  method  of  increasing  the  stability 
of  the  ship.  The  writer  is  of  opinion  that  the  unarmoured  ends 
should  have  been  defended  with  armour  of  moderate  thickness,  and 
not  left  as  at  present,  wholly  unprotected.  He  truly  says  that  it  is  a 
great  error  to  assume  that  it  would  be  as  easy  to  penetrate  armour  at 
sea  as  it  is  to  penetrate  a  target  at  Shoeburyness.  *  If  the  gun  and 
the  target  are  equally  matched  at  Shoeburyness,  the  chances  are  all 
in  favour  of  the  armour  at  sea.  Owing  to  the  difficulty  of  striking 
the  armour  fair,  or  at  right  angles,  the  chances  of  the  shot  penetmt- 
ing  are  extremely  remote ;  and  it  is  impossible  to  send  a  shot  through 
containing  a  heavy  bursting  charge.' 

This  argument,  if  good  in  fa  vourof  light  armour  on  the  undefended 
extremities,  also  justifies  a  slight  reduction  in  the  armour  which  pro- 
tects the  centre  citadel.  Armour  of  less  thickness  than  that  now 
proposed  would  afford  considerable  protection  against  the  heaviest 
fire  which  the  *  Inflexible '  is  likely  to  encounter.  I  do  not  contemplate 
the  extensive  introduction  of  100-ton  or  80-ton  guns  into  the  naval 
service.     Protection  against  guns  of  less  calibre  is  of  great  importance. 
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Sir  T.  We  desire  that  the  citadel  should  be  absolutely  secure,  if  possible. 
But  a  reduction  in  the  weight  of  armour  in  the  present  case  should 
be  accepted,  if  any  doubt  exists  with  reference  to  the  stability  of  the 
'  Inflexible.' 

Continual  alterations  in  shijxs  in  construction,  in  the  vain  hope  of 
bringing  the  designs  of  jiast  years  to  the  level  of  the  latest  ideas  in 
a  time  of  rapid  transition,  have  contributed  with  other  causes  to 
that  delay  in  the  production  of  fighting  ships  which,  when  we  cona- 
pare  the  relative  growth  of  the  German  and  the  English  Navies,  and 
the  annual  expenditure  on  the  two  services,  is  so  exceedingly  unsatis- 
factory to  the  British  taxpayer. 

Once  more  I  urge  the  adoption  in  the  case  of  the  *  Inflexible ' 
of  such  an  alteration — if  any  be  necessary — as  can  be  effected  at  the 
lowest  cost.  I  do  so,  not  only  because  it  is  imjx)litic  to  spend  more 
money  on  a  ship  which  has  already  cost  so  much,  but  because  I  share 
in  the  general  feeling  of  impatience  to  see  several  ships  laid  down  of 
broader  beam,  with  finer  ends,  and  a  larger  area  of  protected  surface 
in  proportion  to  the  total  displacement,  and  ha\ing  more  stability 
within  the  armoured  citadel.  These  are  the  principles  advocated  by 
Mr.  Reed,  by  the  writer  in  Engineering^  and  by  Admiral  Hope's 
Committee.  They  can  be  developed  in  new  designs  in  fiur  more 
perfect  form  than  in  the  unsatisfactory  yet  costly  attempt  to  alter 
the  construction  of  a  ship  designed  on  a  different  principle,  and  now 
approaching  completion. 

I  am.  Sir,  your  obedient  ser\'ant, 

Thomas  Brassey. 


THE   LOSS   OF  THE   *  GROSSER   KURFURST ' 
AND   ITS   LESSONS. 

Times,  Sir, — The  people  of  England  will  sincerely  lament  the  loss  of  life 

i»7a.^*        and  the  destruction  of  a  noble  vessel,  which  have  resulted  from  the 

recent  collision  between  two  ironclads  of  the  German  Navv.    Our  own 

disasters  will  make  us  the  more  sensible  of  the  calamitv  which  has 

befallen  a  neighbouring  and  friendly  Power.    But  while  we  sympathise 

we  must  not  neglect  the  lesson  such  an  incident  conveys. 

Training  !•  First,  as  regards  the  personnel.     The  loss  of  the  *  Grosser 

jf^*^  Kurfurst '  is  in  part  attributable  to  inexperience.    Yoiu*  correspondent, 

in  his  able  letter,  informs  us  that  the  German  shii>s  are  at  all  times 

less  than   half  the  distance  apart  which  is  thought  adWsable  for 

British  ships.     It  is  certain  that  the  dangerous  consequences  of  the 

German   system   would   have   been   discovered   long  ago,   if  their 
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squadrons  had  been  more  frequently  at  sea,  and  their  officers  had      Sir  T, 
been  more  familiar  with  the  varied  and  often  unforeseen  emergencies 
incidental   to  navigation   in  the  crowded   waters   of  the   English 
Channel. 

It  can  scarcely  be  maintained  that  an  ironclad  under  steam  is 
more  difficult  to  handle  than  the  old  line-of-battle  ship  under  sail, 
but  the  consequences  of  a  collision  are  far  more  serious,  and  the 
ships  of  the  present  day,  from  motives  of  economy,  remain  too  long 
in  port. 

In  making  passages  under  sail  there  is  an  expenditure  of  money 
in  ropes  and  canvas,  which  probably  amounts  in  the  aggregate  to  a 
sum  little  inferior  to  the  cost  of  the  coals  consumed  in  a  similar 
passage  under  steam.  But  the  wear  and  tear  of  ropes  and  sails  is  an 
indirect  charge,  which  escapes  notice  until  the  ship  is  refitted  at  the 
end  of  a  long  commission.  The  cost  of  coals  is  a  direct  charge  im- 
mediately felt.  Hence  comes  a  tendency  to  limit  the  movements  of 
ironclad  ships  to  those  comparatively  rare  occasions  when  ambassadors 
and  consuls  require  a  display  of  naval  force  on  a  new  scene.  Owing 
to  these  long  periods  of  inactivity  ironclads  are  not  sufficiently  at  sea 
to  enable  their  officers  to  gain  experience  in  handling  the  enormous 
ships  which  are  intrusted  to  their  care.  I^et  it  be  remembered  that 
it  is  not  enough  to  appoint  experienced  captains.  Every  officer,  who 
may  be  called  ui>on  to  take  charge  of  a  watch,  ought  to  be  master  of 
his  profession,  and  every  sub-lieutenant  should  be  daily  improving 
in  that  seamanlike  aptitude  and  resource,  which  can  only  be  de- 
veloped at  sea. 

2.  The  loss  of  the  '  Grosser  Kurfiirst'  may  be  claimed  as  an  illus-  Ar^ment 
tration — and  it  is  a  very  striking  one — of  the  necessity  for  the  dis-  ships  of 
tribution  of  the  inevitable  risks  of  naval  operations  among  a  large  f^enaions/ 
number  of  ships  of  moderate  tonnage.      To  concentrate  our  naval 
power  in  ships  as  huge  and  unwieldy  as  some  of  those  which  have  lately 
been  constructed  would  prove  a  mistaken  policy  if  we  were  brought 
face  to  face  with  the  practical  exigencies  of  war.      If  the  '  Grosser 
Kurfiirst '  had  been  a  shorter  and  a  handier  ship,  she  might  possibly 
have  turned  under  the  port  helm  in  time  to  avoid  the  crushing  blow 
of  the '  Konig  Wilhelm.'    If  the  latter  had  been  less  gigantic  in  size, 
she  might  have  been  kept  clear  of  her  unfortunate  consort. 

The  destruction  of  the  *  Vanguard '  and  the  '  Grosser  Kurfiirst ' 
have  shown  that  the  ram  is  the  most  terrible  of  naval  weapons.  The 
power  to  strike,  or  to  avoid  a  blow,  will  depend  on  the  speed  and 
evolutionary  qualities  of  the  ships  engaged  in  combat.  Given 
equality  in  cost  and  tonnage,  that  fleet  will  be  the  most  formidable 
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i^ir  T,  which  contains  the  greatest  number  of  rams,  moderately  protected 
and  thoroughly  seaworthy.  Ships  of  from  9,000  to  12,000  tons  will 
use  the  ram  with  less  effect  than  vessels  of  half  their  dimensions. 
Evolutionary  qualities  will  be  more  essential  than  thick  armour  or 
heavy  projectiles.  The  alternatives  of  victory  or  defeat  will  depend 
more  than  ever  on  the  personal  skill  and  daring  of  the  com- 
manders. 

It  is  proved,  from  the  damage  inflicted  upon  the  *  Konig  Wilhelm,' 
that  the  use  of  the  ram  involves  no  inconsidemble  risk  even  to  the 
ship  which  makes  the  att-ack.  In  squadrons  composed  of  a  limited 
number  of  costly  ships,  officers  in  command  will  grow  hesitating  and 
cautious  in  a  mode  of  warfare  in  which  caution  and  hesitation  are 
fatal  to  success.  Is  it  likely  that  a  captain  will  enter  the  lists  with  all 
that  contempt  for  consequences  by  which  the  greatest  naval  battles 
have  been  won,  when  he  knows  that  the  ship  under  his  command 
represents  a  large  fraction  of  the  combined  naval  strength  of  his 
country  ?  In  concentrating  our  power,  as  we  have  lately  done,  we 
impose  too  severe  a  strain  on  that  sense  of  responsibility  of  which  a 
naval  officer  cannot,  even  in  action,  wholly  divest  himself.  We 
ought  to  relieve  our  commanders  of  an  undue  weight  of  anxiety,  by 
so  increasing  the  numerical  strength  of  our  squadron  that  the  loss  of 
a  single  ship  will  cease  to  be  an  overwhelming  disaster. 
Neawity  ^  ^^  ^^^  ^''gi^g  these  views  for  the  first  time  on  the  attention  of 

foraiixiii-    ^jj^  naval  authorities  and  the  public.     I  worked  with  my  lamented 

ary  vessels.  *^  *' 

friend  Mr.  Graves  in  asking  for  small  vessels,  gunboats,  rams,  and 
monitors  for  the  defence  of  our  harbours.  Little  has  been  done  as 
yet  in  answer  to  our  appeals.  Following  in  the  line  in  which  Mr. 
Barnaby  himself  has  led  the. way,  I  have  again  and  again  urged  the 
Admiralty  to  provide  a  flotilla  of  torpedo-boats  to  protect  our  larger 
ironclads  from  the  swarm  of  assailants  which  might  be  brought 
against  them — liliputian,  perhaps,  in  point  of  size,  but  armed  with 
that  most  dreaded  engine — the  torpedo. 

Mr.  Reed  has  reminded  us  that  effective  weapons  of  offence  can 
be  multiplied  in  considerable  numbers  by  Powers  which  could  not 
afford  the  expenditure  we  incur  on  our  '  Dreadnoughts '  and  *  In- 
flexibles.'  The  deficiency  in  torpedo-boats,  so  obvious  a  source  of 
weakness  in  our  squadron  in  the  Sea  of  Marmora,  has  happily  been 
made  good,  while  the  Russians  have  exj)erienced  difficulties  in  pro- 
curing similar  vessels  with  equal  promptitude.  It  is  only  very  recently, 
however,  that  the  gallant  Admiral  who  commands  in  the  Mediter- 
ranean, and  the  Admiralty  at  home  can  have  been  relieved  from  a 
painful  anxiety,  which  would  never  have  been  felt  if  more  thought 
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had  been  bestowed  in  time  of  peace  on  the  small  but  indispensable      Sir  T, 
auxiliaries  of  a  modern  fleet. 

The  advocates  of  smaller  vessels  of  special  types  have  always  ad- 
mitted that  a  first-rate  naval  Power  must  have  squadrons  of  ocean- 
going ironclads,  in  order  to  maintain  the  command  of  the  seas  ;  but 
they  have  contended  that  the  auxiliary  vessels  of  special  types  should 
find  a  place  in  a  well-considered  and  comprehensive  programme  of 
construction. 

When  the  Naval  Estimates  were  introduced  at  an  early  i)eriod  of 
the  present  Session,  the  types  of  the  ironclads  which  it  was  proposed 
to  commence  had  not  been  definitely  settled.  Meanwhile,  the  lessons 
taught  by  passing  events  will  not  be  lost  upon  the  Council  of  Con- 
struction. We  shall  doubtless  see,  in  a  return  to  more  moderate 
dimensions  even  for  the  line  of  battle,  and  in  the  multiplication  of 
types  for  special  services  and  for  the  independent  use  of  the  different 
arms  of  the  Navy,  that  we  have  profited  by  a  chequered  experience, 
that  we  have  gathered  in  a  riper  vnsdom,  and  that  we  are  not  pre- 
judiced nor  hampered  by  ancient  traditions. 

I  am.  Sir,  your  obedient  servant, 

Thomas  Brassey. 


THE  ITALIAN    IRONCLADS. 

Sir, — Before  the  echoes  of  the  recent  debate  in  the  House  of  Times^ 
Commons  on  the  Naval  Estimates  have  finally  died  away,  I  venture  to  ig*?^      * 
ask  the  privilege  of  giving  to  the  public,  through  your   columns,  ^^^.^.^^^ 
some  additional  information  respecting  the  formidable  ironclads  now  on  the  large 
approaching  completion  in  the  Italian  dockyards.     W^hile  the  effi-  of  the 
ciency  of  the  Navy  is  of  the  first  importance  to  England,  the  sub-  Navy.'* 
ject  receives  comparatively  little  attention,  chiefly  because  the  sources 
of  information  are  difficult  of  access. 

It  is  not  at  present  in  contemplation  at  the  Admiralty  to  follow 
the  Italian  constructors  in  building  ships  of  extreme  dimensions  ; 
but  public  opinion,  always  so  susceptible  on  the  point  of  our  naval 
supremacy,  and  so  imperfectly  acquainted  with  the  means  by  which 
it  can  best  be  secured,  may  perhaps  hereafter  exert  a  pressure  in  the 
direction  taken  by  Admiral  San  Bon. 

What,  then,  are  the  distinguishing  features  in  the  design  of  the 

*  Italia  •?     The   ship   may    be    described    as  a  raft  formed  by  two 

armoured  decks,  the  upper  deck  being  five  feet  above  and  the  lower 

^ight  feet  below  the  water-line.     The  sjiace  between  the  decks  is 

VOL.  in.  T 
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Sir  T.  divided  into  a  number  of  watertight  cells,  filled  at  the  sides  with 
cork.  In  the  centre  of  the  raft  body  a  citadel  is  constructed,  pro- 
(.ected  by  armour,  and  containing  two  fixed  turrets,  in  which  the  guns 
are  mounted  en  barbette. 

There  is  much  to  admire  in  the  details  and  even  the  leading 
features  of  the  ^  Italia ' ;  but,  considering  that  side-armour  has  been 
boldly  given  up,  and  that  the  great  dimensions  of  the  ^  Inflexible  ' 
were  adopted,  with  all  their  attendant  disadvantages,  solely  with 
the  view  of  carrying  an  increased  weight  of  armour  on  the  side,  I 
cannot  think  that  the  Italians  are  wise  in  building  such  large 
ships. 

The  design  has,  however,  been  defended,  on  the  ground  that  it 
insures  an  invaluable  superiority  in  regard  to  coal  endurance.  Let 
us  follow  up  this  argument.  It  is  admitted  that  ships  of  8,000  tons 
can  be  built  capable  of  attaining  the  same  speed  as  the  ^  Italia,'  and 
with  a  marked  improvement  in  evolutionary  qualities.  Let  us 
suppose  the  ram  is  resorted  to.  In  that  case  it  can  scarcely  be  dis- 
puted that  victory  will  incline,  cceteris  paribus,  in  favour  of  that  fleet 
which  has  an  advantage  in  point  of  numbers  of  two  to  one,  the  more 
numerous  ships  being  as  superior  in  evolutionary  qualities  as  in 
numbers.  With  an  equal  expenditure,  therefore,  an  unquestionable 
superiority  for  battle  will  be  secured  with  ships  of  the  *  Agamemnon  ' 
and  *  Colossus '  types,  as  compared  to  the  *  Italia.' 

It  is,  however,  argued  that  the  *  Italia,'  having  the  advantage  in 
coal  endurance,  might  decline  battle,  steam  away  from  the  smaller 
ships,  bombard  our  undefended  ports,  and  intercept  our  commerce. 
The  role  of  the  *  Italia,'  in  short,  is  to  be  that  of  the  '  Alabama ' ;  but 
while  the  former  will  cost  750,000/.  the  latter  was  probably  built  for 
one-twentieth  of  that  amount. 
Types  The  principles  by  which  our  policy  of  naval  construction  should 

mendei  by  ^^  guided  have  been  clearly  stated  by  Captain  Colomb  in  the  prize 
{JJP***^  essay  of  last  year.  Looking  to  the  fleet  as  a  moveable  force,  he 
'^•^'*  maintains  that  it  should  be  the  main  object  to  secure  to  the  utmost 

degree  the  power  of  concentration  and  the  power  of  dispersion.  The 
policy  of  the  naval  constructor  must  te  based  on  this  primary 
strategical  principle.  Applying  this  principle  to  the  individual  ship 
*  Inflexible,'  it  may  be  asked.  Does  such  an  accumulation  of  expendi- 
ture on  a  single  vessel  represent  the  greatest  jjower  of  concentration 
and  dispersion  over  the  area  within  which  our  naval  forces  are  to  act  ? 
Viewed  in  this  way,  and  assuming  that  the  object  of  strategy  is  to 
insure  the  right  force  being  at  the  right  time  in  the  right  place, 
Captain  Colomb  would,  as  a  matter  of  sound  policy,  increase  the 
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number  of  ships  rather  than  attempt  to  gain  technical  results 
satisfactorily  in  one  ship  by  the  sacrifice  of  strategical  qualities. 

I  rejoice  that  these  principles  have  prevailed  in  the  latest  de- 
cisions of  the  Admiralty  in  respect  to  shipbuilding.  The  four  largest 
ships  now  in  construction  are  under  9,000  tons,  and  the  '  Conqueror ' 
seems  especially  designed  to  meet  the  suggestion  put  forth  by  Chief 
Engineer  King,  of  the  United  States  Navy,  at  the  conclusion  of  his 
description  of  the  *  Inflexible.'  It  was,  he  said,  a  question  whether 
two  vessels  of  smaller  dimensions,  each  carrying  two  80-ton  guns 
instead  of  four,  would  not  have  been  a  safer  and  a  better  investment. 

The  advocates  of  modem  dimensions  do  not  desire  to  cut  down 
estimates,  but  to  divide  the  inevitable  risks  of  naval  warfare,  and  to 
secure  for  our  fleets  and  squadrons  that  superiority  in  numbers  and 
in  evolutionary  qualities  which  is  of  primary  importance  for  the 
etfective  use  of  the  ram,  and  as  a  defence  against  the  torpedo. 

I  am.  Sir, 

Your  obedient  servant, 

Thomas  Brassey. 


Sir  T. 
BraMty 


Letter  from  Signor  Mattel  to  *  Tlvies.^ 

Sir, — I  shall  be  deeply  indebted,  should  you  be  so  kind  as  to 
give  admission  to  these  few  lines,  in  answer  to  the  letter  of  Mr.  T. 
Brassey,  M.P.,  published  in  the  Timee  of  the  14th  inst.,  under  the 
title  of  *  Italian  Ironclads,'  specially  with  the  object  of  disclaiming 
the  piratical  intentions  attributed  to  us  in  the  building  of  vessels  of 
the  *  Italia  '  class,  in  the  passage  of  his  letter  concluding  with  the 
following  words:  *  The  r6le  of  the  "  Italia,"  in  short,  is  to  be  that 
of  the  "Alabama."'  Setting  aside  any  criticism  on  the  description 
of  the  *  Italia '  given  by  Mr.  Brassey  (it  would  not  be  a  hard  task  to 
point  out  several  mistakes  in  that  part  of  his  letter),  and  heartily 
thanking  him  for  the  compliment  he  has  \yalA  to  us  in  saying  that 
there  is  much  to  be  admired  in  the  details  and  even  in  the  leading 
features  of  the  said  vessel,  I  come  at  once  to  the  point.  It  can  be 
admitted  without  question  that  if  a  vessel  of  that  class  were  to  be 
employed  against  the  merchant  navy  of  Jiny  enemy,  she  would  be 
found  extremely  well  adapted  for  that  sort  of  service.  Possessed  of 
a  high  rate  of  speed,  which  would  deprive  her  intended  prey  of  nearly 
all  possibility  of  escape,  endowed  with  an  amount  of  military  power 
which  would  make  it  very  difficult  to  dislodge  her  from  the  waters 
where  she  had  judged  expedient  to  operate,  unapproachable  by  any 

t  2 


Signnr 
MatteL 

Times, 
April  15, 
1S79. 
Efficiency 
of  the 
*  lUlia '  for 
the  de- 
struction of 
commerce. 
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vessels  of  the  class  now  styled  cruisers,  it  may  be  surmised  she  could 
inflict  a  great  deal  of  damage,  before  an  overwhelming  force  came  to 
the  rescue ;  and  even  in  that  case  it  w(»uld  go  hard  with  her  if  she 
suffered  any  damage,  beyond  being  obliged  temporarily  to  shift  her 
ground  of  operations.  But,  after  all,  pillaging,  scuttling,  and  ruining 
innocuous  merchantmen  would  be  a  most  miserable  sort  of  war ; 
cruel,  without  leading  to  any  decisive  results,  repugnant  to  our 
feelings,  and  to  which  we  should  never  resort  but  under  the  pressure 
of  absolute  necessity ;  and  I  do  not  think  it  fair  to  bring  against  us 
the  accusation  (unwittingly,  it  may  be)  of  having  designed  our  new 
class  of  vessels  for  this  purpose,  however  well  they  may  be  adapted 
for  it,  while  they  are  admittedly  endowed  with  capabilities  of  quite  a 
different  order,  and  (from  our  point  of  view)  of  far  greater  impor- 
tance. 

To  explain  in  any  degree  clearly  our  intentions  in  designing  these 
vessels,  I  am  sorry  (for  the  reader)  I  must  have  recourse  to  a  bit  of 
retrospective  history.  It  is  not  so  many  years  ago  that  one  of  the 
questions  of  the  day  for  the  young  kingdom  was,  whether  the  keeping 
of  a  war  Navy  was  a  useless  luxury  or  a  real  necessity — a  question 
which  it  was  in  the  interest  both  of  the  Navy  and  of  the  nation  at 
large  to  get  re?olved  with  the  least  possible  delay.  At  that  time  the 
conditions  of  national  defences  were  under  consideration,  and  the 
result  of  many  deep  and  anxious  researches  was  this — that  our  War 
Office  could  put  at  any  given  moment  (with  the  delay  necessary  for 
mobilisation)  on  our  land  frontier  an  army  of  300,000  men  in  the 
first  line,  which,  considering  that  on  two  large  sections  of  that 
frontier  we  are  conterminous  with  two  of  the  greatest  military 
Powers  of  Europe,  is  certainly  not  one  man  too  many ;  but  that,  at 
the  same  time,  it  could  not  spare  any  significant  force  for  the  pro- 
tection of  our  maritime  frontier,  and  that  part  of  the  national  defences 
should  be  understood  as  devolving  upon  the  Navy. 

Now,  as  to  the  extent  of  our  sea  frontier,  a  single  glance  at  a 
map  of  our  peninsula  is  quite  sufficient  to  give  an  idea  of  it ;  as  to 
its  conditions  for  defence,  they  are,  it  may  well  be  said,  known  to 
everybody.  Italy  is  surrounded  by  a  deep  sea,  mostly  without  diffi- 
culties and  dangers.  In  many  parts  ships  may  approach  so  as  almost 
to  touch  with  their  yards  the  trees  and  houses  on  the  shore  ;  above 
all,  on  the  average,  during  a  great  part  of  the  year  the  sea  is  as  calm 
as  any  lake.  A  great  number  of  our  largest  towns — Genoa,  Leghorn, 
Naples,  Palermo,  Messina,  Catania,  not  counting  a  large  number  of 
second-rate  towns  and  boroughs — are  placed  in  close  proximity  to 
the  sea,  so  as  to  render  it   impossible,  without  an  impracticable 
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expense,  to  provide  for  their  defence  with  land  fortifications  against      %«/»r 
the  present  means  of  naval  attack. 

Nor  is  this  all.  Along  our  Tyrrenian,  Ionian,  and  Adriatic  shores 
there  are  railways  and  roads,  in  many  places  quite  close  to  the 
water's  edge,  forming  the  principal  longitudinal  connection  between 
the  different  parts  of  the  peninsula ;  to  this  must  be  added  that 
there  are  numerous  spots  where  landings  might  be  effected,  and  our 
most  important  military  communications  menaced,  interrupted,  or 
even  taken  advantage  of  for  further  land  operations.  It  may  easily 
be  conceived  that  with  such  an  extent  of  coast,  and  under  such  con- 
ditions, the  defence  by  naval  means  of  our  sea  frontier  was  a  problem 
of  very  difficult  solution.  Some  consideration  of  the  subject  soon 
convinced  us  that  the  attainment  of  absolute  safety  for  our  seaboard 
was  out  of  the  question ;  all  we  could  hope  for  was  to  obtain  means 
to  disturb,  to  interrupt,  perhaps  to  render  nugatory,  any  large 
operation  of  the  enemy  in  view  of  a  landing  or  of  a  bombardment, 
by  dividing  the  attention  of  the  protecting  force,  causing  it  to  shift  its 
position,  and  consequently  allowing  us  to  make  use  of  our  secondary 
means  against  the  floating  material  necessary  for  such  operations. 
In  this  very  peculiar  case,  it  was  hardly  to  be  expected  we  should 
enter  into  an  academical  discussion,  concerning  in  the  abstract  the 
power  of  concentration  and  dispersion,  with  the  serenity  of  a  prize 
essay,  such  as  Mr.  Brassey  relies  upon  for  his  authority.  After  a 
careful  study,  we  came  to  the  conclusion  that  the  best  vessels  for 
that  purpose  would  be  such  as  might  be  capable  of  making  the 
greatest  impression  on  any  given  point — in  other  terms,  vessels, 
which  in  the  proximate  future  should  not  be  exposed  to  meet  an 
individual  enemy  of  superior  oflFensive  and  defensive  power,  indeed, 
hardly  an  equal  one.  Upon  these  considerations  the  '  Duilio '  was 
designed. 

Later  on  we  felt  serious  misgivings  that  ships  of  that  design 
were  rather  deficient  in  speed  and  coal  endurance,  and  that  their 
arrangements  precluded  giving  to  them  a  subsidiary  armament  of 
smaller  guns,  such  as  we  considered  very  important  for  protection 
against' torpedo-boats  and  other  small  craft,  which  may  be  exi>ected 
to  take  jxirt  in  such  actions  as  we  were  providing  for.  To  make  good 
these  deficiencies,  adhering  still  to  the  main  features  of  the  *  Duilio,' 
would  have  been  putting  more  eggs  into  the  one  basket,  already  rather 
overcharged ;  and,  consequently,  not  without  much  hesitation,  and 
after  a  careful  weighing  of  profit  and  loss,  we  decided  upon  doing 
away  with  a  considerable  part  of  the  casing,  and  that  brought  us  upon 
the  design  of  the  *  Italia.'     Such  is  the  plain  and  unvarnished  history 
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^nor  of  that  design,  from  which,  I  hope,  it  will  be  clearly  seen  that  she 
was  from  the  beginning  intended  for  the  same  purpose  as  the  *  Duilio ' 
— a  very  legitimate  purpose,  let  me  add,  that  of  protection  to  the 
doors  and  windows  of  our  own  house,  and  not  for  any  piratical  expe- 
ditions, of  which  Mr.  Brassey  has  most  gratuitously  attributed  to  us 
the  intention.  After  having  removed  the  stigma  of  intended  piracy, 
brought  against  us  by  Mr.  Brassey,  it  is  hardly  worth  while  to 
controvert  the  judgment  he  was  pleased  to  pass  upon  us  concerning 
our  wisdom  or  rather  unwisdom,  in  our  present  shipbuilding  policy, 
merely  adding  that  Mr.  Brassey's  opinion  on  that  point  leaves  us 
completely  undisturbed.  If  we  had  wanted  opinions,  we  have  the 
honour  of  being  acquainted  with  several  of  the  gentlemen  in  the 
Constructive  Department  of  the  British  Admiralty,  for  whose  talents 
and  attainments  we  entertain  the  deepest  respect,  whose  opinions 
would  be  most  highly  valued  by  us,  and  it  is  a  great  satisfaction  for 
us  to  see  that  they  have  never  joined  with  the  amateur  naval 
architects  in  their  criticism  upon  our  doings ;  in  fact,  being  them- 
selves rather  frequently  disturbed  from  similar  quarters,  it  is  easily 
understood  that  they  have  no  inclination  to  indulge  in  that  sort  of 
pastime. 

I  remain,  Sir,  your  obedient  servant, 

F.  Matfei, 

Inspecteur  Gr6n6ral  du  G6nie  Maritime 
(Marine  Royale  Italienne). 
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j^"*  ^-  Sir, — I  do  not  desire  to  enter  into  a  controversy  with  Signor  Mattei. 

Allow  me,  however,  to  observe,  in  reply  to  his  letter  recently  published 

May  13,    in  your  columns,  that  I  have  never  asserted .  that  the  Italian  con- 
^  structors  have  themselves    suggested    that  their  monster   creations 

should  be  used  to  do  the  work  of  an  '  Alabama.'  I  said  that  the  con- 
struction of  similar  ships  had  been  recommended  for  our  own  Navy, 
the  chief  point  insisted  upon  being  their  superiority  in  respect  to 
coal  endurance  over  ships  of  a  tonnage  not  exceeding  that  of  the 
*  Dreadnought.'  Signor  Mattei  is  unable  to  deny  the  inferiority 
of  a  ship  of  14,000  tons  to  one  of  10,000  tons  in  manoeuvring 
qualities.  He  must  admit  that  those  are  qualities  of  vital  impor- 
tance in  an  encounter  with  the  ram.  But  he  thinks  that  inferiority 
in  this  regard  is  amply  compensated  by  the  superior  coal  endurance 
obtained  in  the  larger  ship. 
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Signor  Mattel  repudiates  the  notion  that  the  ^  Italia  '  would  be 
employed  to  cut  up  the  commerce  of  an  enemy,  and  he  informs  us 
that  the  four  huge  ships  now  building  for  the  Italian  Navy  are  intended 
for  coast  defence.  If  this  be  the  aim,  it  affords  an  additional  argu- 
ment against  their  enormous  tonnage.  In  proportion  to  the  increase 
in  tonnage  beyond  a  certain  limit  a  ship  becomes  less  effective  for 
the  use  of  the  ram,  and  fleets  and  squadrons  are  numerically  weaker. 
The  -only  gain  is  in  coal  endurance,  to  the  point,  as  it  is  alleged  in  the 
case  of  the  '  Italia,'  of  being  able  to  carry  coal  enough  to  steam  round 
the  world.  With  these  facts  before  us,  is  it  not  evident  that  the 
Italians  have  sacrificed  power  for  battle  to  superfluous  coal  endurance? 
Signor  Mattei  can  scarcely  contend  that  in  a  ship  of  the  same  type  as 
the  *  Italia,' but  not  exceeding  9,000  to  10,000  tons,  there  w^ould  have 
been  any  difficulty  in  carrying  an  adequate  supply  of  coals  to  navigate 
in  the  Mediterranean,  and  to  defend  the  coasts  of  Italy. 

In  order  to  illustrate  my  argument,  I  will  assume  an  encounter 
between  two  hostile  fleets^ — the  one  composed  of  four  ships  of 
15,000  tons  and  the  other  of  six  ships  of  similar  type,  but  of  the  less 
exaggerated  dimensions  of  10,000  tons.  I  assume  further  the  attack 
to  be  made  with  the  ram.  Such  being  the  conditions  of  the  engage- 
ment, I  appeal  with  confidence  from  the  constructors  to  the  officers 
who  have  to  fight  our  ships,  and  I  ask  whether  the  chances  of  victory 
are  not  decidedly  in  favour  of  the  fleet  which  has  a  superiority  in 
numbers,  the  six  ships  of  which  it  is  composed  being  individually 
more  formidable,  because  more  readily  manoeuvred,  than  their  larger 
antagonists. 

Signor  Mattei  writes  disparagingly  of  amateur  naval  architects. 
I  make  no  pretensions  to  professional  or  scientific  attainments. 
When,  however,  we  hear  these  questions  so  wannly  debated  between 
experts,  and  when  we  find  the  officers,  who  have  experience  in  battle 
— the  men  who  fought  at  Lissaand  those  who  went  through  the  long 
ordeal  of  the  Civil  War  in  America — unanimous  in  their  objection  to 
a  policy  of  shipbuilding  which  would  reduce  our  fleets  to  a  miserable 
insufficiency  in  numbers,  the  attention  of  a  civilian  may  not  be 
ill-bestowed  in  listening  to  the  arguments  on  both  sides,  and  in 
endeavouring  to  form  an  impartial  judgment. 

You  have  given  publicity  to  the  letter  of  Signor  Mattei.  I  ask 
the  privilege  of  inserting  a  letter  from  Hobart  Pasha.  It  is  the  only 
letter  I  have  received  on  the  subject,  and  it  gives  a  widely  different, 
and,  I  believe,  a  more  practical  view  than  that  advocated  by  your 
Italian  correspondent. 

In  conclusion,  I  desire  once  more  to  express  my  admiration  of 
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Sir  T.      the  skill  displayed  in  the  Italian  ships,  their  main  fault  being  their 
"'***^*     excessive  dimensions. 

I  am,  Sir,,  your  obedient  servant, 

Thomas  Brassey. 


•Constantinople,  March  23,  1879. 

|f^*^  *  My  Dear  Brassey, — I  was  so  glad  to  see  your  letter  in  the  Times 

about  large  ships  to  be  used  for  fighting  purposes,  because   it  so 

May  18,  thoroughly  accords  with  my  humble  opinion  on  the  mattt^r.  I  am 
^^^^'  sure  that  you  are  right.  What  we  want  are  small,  heavily  armed, 
fast  vessels,  that  can,  as  it  were,  "  hop  round  their  enemy  like  a 
cooper  round  a  cask,"  hitting  him  on  every  vulnerable  point,  shelling 
his  decks  at  long  range,  and  worrying  him  to  death.  I  hope  that  you 
will  continue  to  maintain  the  ground  that  you  have  taken  up. 

•  Of  course,  the  small  vessels  would  be  liable  to  a  hard  knock  now 
and  then ;  but  you  cannot  go  to  war  in  kid  gloves, 

'  As  to  bombarding  forts,  rely  on  it,  in  these  days  of  3o-tons  in 
masked  batteries,  or  batteriei?  cased  with  .SO  inches  of  iron,  the  idea 
is  obsolete — no  sane  man  would  think  of  such  a  thing.  Fleet*s  guns 
can  only  be  used  against  land  defences  in  making  a  diversion  while 
landing  troops.  Remember  also  the  immense  cost  of  losing  by  tor- 
pedoes or  otherwise  one  of  the  new  monsters  such  as  Italy  has 
built. 

'  No ;  stick  to  the  idea  of  small  vessels,  and  common  sense  must 
bear  you  out  to  the  end.  If  you  can  find  the  Ammcan  Review  of 
November  last,  you  will  see  my  humble  opinion  on  naval  warfare  of 
the  future. 

'  Fiiithfullv  vours, 

'  IIoBAKT  Pasha.' 


RECENT   DESKfNS   FOR    SHIPS   OF    WAR. 

.  ^  An  opinion  may  perhaps  be  entertained  in  many  quarters  that 

Brauey.     professional  critics  are  alone  competent  to  discuss  the  shipbuilding 
From  Mac-  policy  of  the  Navy.     A  distinction  should,  however,  be  drawn  between 
A^Mu^ne     questions  of  constructive  detail  and  questions  of  general  policy*     In 
August       regard  to  the  former,  experts  alone  can  express  a  competent  opinion : 
on  the  general  question,  common  sense  is  no  untrustworthy  guide. 
The  perplexity  of  the  subject  is  increased  by  the  unfortunate  circum- 
stance that  the  opinions  of  the  experts  themselves  are  often  diametri- 
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cally  opposed  ;.  and,  as  the  controversies  that  are  raised  are  of  the      sir  T. 
gravest  national  importance,  it  becomes  necessary  for  the  public  to 
form  for  themselves  an  independent  conclusion, 

I  take  as  an  illustration  the  discussions  on  the  expediency  of 
retaining  armour,  and  the  relative  ]K)wer  of  the  gun,  the  ram,  and 
the  torpedo.  In  the  British  Navy  there  is  an  almost  hopeless  conflict 
of  opinion.  In  an  essay,  to  which  the  prize  of  the  United  Servi<;e 
Institution  was  recently  awarded  by  three  distinguished  admirals, 
Commander  Noel  specially  insists  on  the  im|K)rtance  of  avoiding 
excessive  top-weight,  and  so  securing  a  sufficient  margin  of  stability 
to  enable  an  ironclad  to  continue  seaworthy,  even  though  |mrtially 
waterlogged  from  injuries  received  in  action.  He  considers  this  point 
so  important,  that  he  recommends  the  abandonment  of  armour 
for  the  protection  of  the  battery.  An  opposite  view  is  expressed 
in  an  able  letter  which  I  have  received  from  an  admiral  in  a  high 
command.  The  writer  is  of  opinion  that  our  men  would  have  no 
chance  in  an  unarmoured  ship  if  they  had  to  contend  against  heavy 
guns,  protected  by  a  turret,  and  therefore  fired  with  confidence  and 
precision. 

The  painful  uncertainty  in  which  we  are  placed  in  this  country 
is,  however,  shared  by  every  maritime  Power.  Impressed  with  a  con- 
viction of  the  impracticability  of  resisting  the  fire  of  the  heavy  guns 
recently  introduced,  many  naval  authorities  have  advocated  the 
abandonment  of  armour  as  a  useless  and  costly  encumbrance.  In  his 
able  work,  La  Marine  Cuira^sSe^  published  in  1873,  M.  Dislere, 
of  the  Constructor's  Dei^artment  of  the  French  Navy,  said,  'The 
armoured  sea-going  cruiser  is  in  our  judgment  an  obsolete  type.'  The 
predictions  of  M.  Dislere  are  almost  justified  by  the  course  of  events 
in  naval  construction.  The  *  Inflexible '  is  protected  by  18-inch 
armour,  and  the  Italian  ironclad,  the  '  Dandolo,'  by  22-inch  armour. 
When  the  progress  of  gunnery  shall  have  rendered  22-inch  armour 
insufficient,  Messrs.  Cammell  undertake  to  roll  plates  of  30  or  even  40 
inches.  *  For  the  moment,'  as  it  was  observed  in  an  article  on  these 
vessels  in  the  Times^^  the  advantage  seems  to  be  in  favour  of  armour ; 
and  yet  a  target,  representing  the  strongest  portion  of  the  armour  of 
the  "Inflexible,"  was  penetrated  at  1,800  metres  by  a  Knipp  gun.' 

While  we  find  an  eminent  French  authority  announcing  that 
armour  will  shortly  be  laid  aside.  Admiral  Porter,  in  his  rejwrt,  pub- 
lished in  December  1875,  said  that  the  aim  of  the  United  States 
should  be,  in  making  changes,  to  resist  the  shot  from  the  1 2-inch 
35-ton  gun,  which  at  200  yards  perforates  15  inches  of  solid  wrought 
iron.     He  asked  for  twenty-four  first-class  ships;  but  such  vessels 
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Sir  T.  would  represent,  in  his  opinion,  no  decided  power  for  offence  or  de- 
fence,  unless  they  carried  sufficient  thickness  of  armour  to  resist  the 
average  rifle  gun,  and  had  speed  to  get  within  striking  distance  of  the 
enemy.  *  Wooden  vessels,*  he  observed,  *  add  nothing  to  the  fighting 
force,  just  as,  in  former  days,  engagements  fought  with  frigates  never 
materially  affected  the  result  of  war.' 

In  his  essay,  published  in  the  present  year,  entitled  La  Chirrre 
dCE&cadrej  M.  Disl^re  somewhat  modifies  the  opinion  he  had  pre- 
viously expressed.  He  says :  ^  The  aim  has  been,  with  the  mastless 
ironclads,  to  produce  a  ship  of  war  unsinkable  by  the  fire  of  the 
enemy,  and  capable  of  fighting  its  guns  to  the  last.  Everything 
has  been  sacrificed  to  that  idea.  Due  regard  has  not  been  paid  to 
the  effect  of  the  new  weapons,  the  terrible  effect  of  which  was  re- 
vealed during  the  American  War  of  Secession  and  at  the  battle  of 
Lissa.  Against  the  ram,  and  against  the  torpedo,  the  Colossus  of 
the  seas,  of  from  ten  to  eleven  thousand  tons,  loses  the  advantages 
so  dearly  purchased ;  and  the  ironclad  ship,  protected  by  armour 
of  moderate  thickness,  resumes  the  advantages  which,  under  a 
somewhat  inconsiderable  impulse  of  popular  opinion,  were  too  little 
appreciated.' 

The  most  competent  authorities  abroad  are  unanimous  in  the 
opinion  that  the  first-class  ironclads  of  the  British  Navy  are  triumphs 
of  naval  architecture.  Among  the  conspicuous  merits  of  our  latest 
ships,  we  may  mention  their  proved  capability  of  keeping  the  sea  in 
any  weather,  their  abundant  coal-supply,  and  the  powerful  calibre  of 
their  artillery.  It  is  not  too  much  to  say  that,  by  the  originality 
displayed  in  their  design,  and  the  skilful  workmanship  with  which 
they  have  been  constructed,  the  prestige  of  our  country  has  been 
sustained,  and,  indeed,  in  a  very  high  degree  increased.  If  it  were 
probable  that  the  Navy  would  be  required  to  operate  chiefly  in  ocean 
warfare,  it  might  be  the  wiser  course  to  continue  to  build  ships  of 
the  *  Inflexible  '  tjrpe,  in  preference  to  smaller  vessels.  But  there  is 
no  immediate  prospect  of  naval  operations  on  the  broad  ocean.  The 
principal  maritime  Powers  are  directing  their  attention  chiefly  to 
warfare  of  another  kind — to  the  attack  and  defence  of  forts  and 
harbours ;  and  for  coast  operations  ocean-going  ironclads  are  not 
adapted.  In  the  United  States,  no  new  ironclads  have  been  commenced 
since  the  close  of  the  civil  war.  In  his  report  for  1875,  the  Secretary 
of  the  United  States  Navy  says :  *  Our  circumstances  do  not  require 
that  we  should  take  part  in  the  rivalry  between  monster  cannon  and 
impenetrable  armour,  since  few  of  our  ports  are  accessible  to  vessels 
carrying  either,  and  these  may  be  better  defended  by  attacking  the 
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vessel  below  her  armour  by  sub-aqueous  cannon  and  moveable  and 
stationary  torpedoes.'  In  Bussia  attention  has  of  late  been  directed 
chiefly  to  the  circular  ironclads,  the  *  PopoflFkas,'  which  are  intended 
solely  for  coast  defence.  In  Germany  it  has  been  decided  to  lay 
down  no  more  ironclads  at  present.  In  France  the  programme 
of  shipbuilding  was  settled  in  1872,  when  it  was  decided  that 
sixteen  first-class  and  twelve  second-class  ironclads  should  be  built. 
Financial  considerations  have  prevented  the  execution  •  of  these 
plans  within  the  period  of  ten, years  originally  contemplated,  and, 
while  the  delay  has  caused  deep  regret  to  many  members  of  the 
French  Legislature,  with  others  that  regret  has  been  tempered  by  the 
conviction  that  in  a  period  of  such  rapid  transition,  it  was  impossible 
to  spend  large  sums  on  shipbuilding,  with  any  confidence  that 
the  ships,  when  built,  would  represent  the  latest  ideas  of  naval  con- 
structors,    s 

In  his  essay,  La  Marine  cPAujoiircPhui,  Admiral  de  la  Grravi^re 
asks,  but  does  not  answer,  the  question.  What  kind  of  squadron 
will  the  admirals  of  1882  be  called  upon  to  command  ?  He  appears 
so  much  in  doubt  as  to  future  transformations  of  Tnaterielj  that  his 
attention  seems  to  be  mainly  directed  to  the  eflFectual  training  of 
the  personnel  of  the  fleet. 

On  examining  our  shipbuilding  programme  of  the  present  session, 
one  salient  feature  will  be  at  once  noted.  With  a  single  exception, 
that  of  an  armoured  torpedo  vessel,  all  the  armoured  vessels  proposed 
are  of  large  tonnage.     The  list  includes  the  following  ships  : — 


Sir  T. 


Agameoinon 

Nev  Agamemnon 

Ajax 

Dreadnouglit 

Inflexible 

Nelaon  . 

Northampton 

Shannon 

T^m^raire 

Torpedo  ram 


'  I  eacli  of 
•  J  8,402  tons 

.     10,886  tons 
.     11,406  tons 
.  )  each  of 
. )  7,323  tons 
.    5,103  tons 
.    8,412  tons 


It  cannot  be  doubted  that  all  the  ships  under  construction  will 
prove  formidable  additions  to  the  Navy.  It  is  not  contended  that 
the  construction  of  first-class  vessels  of  war  should  be  discontinued  ; 
but  it  is  a  subject  for  regret  that,  whereas,  according  to  the  Navy 
Estimates  of  the  present  session,  it  is  proposed  to  build  only  8,000 
tons  of  ironclad  shipping,  we  have  so  largely  and  rapidly  increased  the 
dimensions  of  individual  vessels,  that  the  whole  shipbuilding  of  the 
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Sir  T,  year  is  only  suflScient  to  produce  a  single  ship,  liable  to  instant  de- 
struction by  weapons  of  a  comparatively  inexpensive  nature,  which 
can  be  multiplied  therefore  in  almost  overwhelming  numbers. 
Moreover,  while  the  dimensions  have  been  carried  to  the  furthest 
ix>88ible  point,  there  yet  remain  some  unquestionable  defects.  The 
armament  of  our  most  recent  ironclads  is  unsatisfactory.  Their  guns, 
although  of  tremendous  calibre,  are  too  few  in  number.  In  the 
excitement  of  action  we  cannot  rely  on  perfect  accuracy  of  fire,  even 
were  the  field  of  view  unobstructed  by  the  smoke  which  must 
inevitably  envelope  the  feontending  fleets.  Of  the  uncertainty  of 
artillery  practice,  no  more  striking  proof  could  be  produced  than  that 
which  was  quoted  by  Captain  Price,  in  the  course  of  the  discussion 
on  Captain  Scott's  lecture,  delivered  at  the  Royal  United  Service 
Institution,  on  the  maritime  defence  of  England.  Captain  Price 
stated  that  the  only  practical  test  as  yet  applied  to  our  large  gims, 
in  respect  to  accuracy  of  aim,  was  made  in  1870,  when  our  three 
largest  ships,  the  *  Captain,'  the  '  Monarch,'  and  the  *  Hercules,' 
were  sent  out  from  Vigo  Bay  to  fire  at  a  rock,  distant  about  1,000 
yards.  The  day  was  almost  absolutely  calm.  The  rock  was  600 
feet  long,  and  60  feet  high—  that  is  to  say,  twice  as  long  and  four 
times  as  high  as  a  ship.  The  'Hercules,'  armed  with  18-tou  guns, 
fired  seventeen  shots,  of  which  ten  hit.  The  *  Captain,'  armed 
with   25-ton  guns,  fired  eleven  shots,  and  made  four  hits.     The 

*  Monarch,'  also  armed  with  2o-ton  guns,  fired  twelve  shots  and 
made  nine  hits.  Captain  Price,  arguing  from  these  data,  agreed  in 
the   opinion,   previously   expressed    by   Captain   Colomb,   that   the 

*  Monarch,'  which,  in  six  minutes  from  the  time  of  opening  fire, 
would  have  fired  twelve  shots,  could  only  expect  to  hit  a  sister  vessel 
at  a  distance  of  1,000  yards  from  twice  to  fifteen  times  out  of  every 
1 00  shots.  He  further  remarked  that  *  as  the  size  of  our  gun  increases, 
so  we  must  expect  the  accuracy  of  the  gun  to  decrease.' 

Captain  Scott  lays  it  down  that  the  armament  of  a  first-class 
fighting  ship  should  not  be  less  than  one  gun  to  every  thousand 
tons  displacement.  The  '  Inflexible  '  has  only  one  heavy  gun  to  every 
2,000  tons  displacement,  and  her  armament,  being  mounted  in  pairs 
in  two  turrets,  and  loaded  and  trained  by  mechanism,  a  great  portion 
of  which  is  common  to  both  guns,  cannot  be  reckoned  as  having  the 
same  relative  value  as  four  independent  guns.  If  a  projectile  were 
to  penetrate  a  turret  the  pair  of  guns  mounted  therein  would  probably 
be  disabled.  Four  guns,  therefore,  mounted  in  pairs,  cannot  be 
reckoned  as  equivalent  to  more  than  three  guns  mounted  and  worked 
independently.     It  is  a  weak  point  in  the  *  Inflexible '  class  that 
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they  have  no  light  armament  with   which    to   defend    themselves      ^'»>  T, 
against  gunboats  and  torpedo  vessels.  ^   ^ 

Again,  the  armour  in  the  latest  designs  covers  only  a  limited 
area  of  the  sides  of  the  ship ;  and  the  unprotected  ends,  even  though 
filled  with  cork  and  coals,  and  subdivide^l  into  numerous  cellular 
compartments,  are  alleged  by  Mr.  Reed  to  be  fraught  with  consider- 
able danger  to  the  armoured  citadel.  I  am  not  comi^etent  to 
arbitrate  in  the  controversy  between  Mr.  Seed  and  Mr.  Bamaby ; 
but  I  venture  to  point  to  the  present  discussion  as  an  argument  of 
incontrovertible  weight  against  the  policy  of  building  vessels  of 
extreme  dimensions  and  consequently  excessive  cost.  If  a  new 
argument  were  needed,  in  order  to  show  the  desirability  of  dis- 
tributing more  widely  the  risks  of  naval  war,  and  increasing  the 
means  of  attack — objects  which  can  be  best  attained  by  multiplying 
the  number  of  our  fighting  ships — it  would  surely  be  found  in  the 
deplorable  controversy  which  has  arisen  respecting  the  *  Inflexible/ 
Having  enlarged  the  dimensions  of  a  single  ship  to  11,400  tons, 
and  having  expended  upon  its  construction  a  sum  which  may  be 
estimated  at  not  less  than  half  a  million  sterling,  we  have  the 
mortification  of  hearing  from  a  high  authority  that  our  enormous  and 
costly  ship  is  not  fit  to  go  into  action. 

There  is  reason  to  believe  that  other  features  in  the  most  recent 
designs  are  not  altogether  satisfactory.  The  magazines  are  outside 
the  citadel,  with  only  a  3-inch  armoured  deck  over  them.  The 
weakness  of  the  bow  for  ramming  is  a  still  more  serious  consideration. 
^  Suppose,*  as  it.  has  been  suggested  by  a  distinguished  flag-officer, 

*  a  ship  with  unarmoured  ends  should  be  obliged  to  meet  another, 
bow  to  bow,  at  full  speed  (a  most  likely  occurrence) ;  nothing  could 
save  her  from  immediate  destruction,  provided  that  her  opponent 
were  armoured,  and'  therefore  the  stronger.  If  the  "  Devastation  " 
or  the  "  Dreadnought,"  which  are  armoured  round  the  bows,  were  to 
steer  straight  for  the  "Inflexible,"  they  would  inevitably  have  the 
advantage  over  her  weakly-constructed  bow.  If  the  "  Inflexible  " 
were  to  endeavour  to  avoid  the  blow,  she  must  exjwse  her  side  to  the 
enemy,  which  would  be  still  more  dangerous.' 

It  is  disappointing  to  be  informed  of  the  existence  of  so  many 
defects  in  our  most  ingenious  and  costly  ships ;  and  the  British 
public  will  probably  be  disjxwed  to  concur  in  the  opinion  expressed 
by  Mr.  King,  of  the  United  States  Navy,  in  his  description  of  the 

*  Inflexible,'  quoted  in  the  Enffiueer  of  June  22 :  '  Almost  every 
conceivable  precaution,'  he  says,  *  has  been  taken  to  make  her  secure 
from  the  ram  and  the  torpedo.     If^  ho>wever,  she  should  be  fuirlv 
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*Vir  T,  struck  by  a  solitary  powerful  fi8h-tx)rpedo,  it  is  quite  possible  that 
she  would  be  crippled,  water-logged,  or  possibly  sunk.'  The  question, 
therefore,  presented  to  us  is  whether  two  vessels  of  smaller  dimen- 
sions, each  carrying  two  81-ton  guns,  instead  of  four,  would  not  have 
been  a  safer,  and,  in  some  respects,  a  better  investment. 

It  was  stated  at  the  outset  that  it  was  not  proposed  to  criticise 
the  designs  of  our  most  recent  ships  of  war,  or  to  advocate  any 
original  views  on  naval  architecture ;  but  rather  to  ascertain  the 
opinions  of  the  most  competent  professional  authorities,  and  to  see 
how  far  the  latest  programme  of  shipbuilding  was  wisely  framed  for 
the  purpose  of  carrying  out  their  recommendations.  The  controversy 
as  to  the  continued  use  of  side  armour  must  naturally  arouse  the 
greatest  anxiety  in  the  country.  It  is  said,  that  unless  armour  be 
strong  enough  to  keep  out  shells,  it  is  worse  than  useless ;  and 
armour,  more  or  less  impenetrable,  even  when  limited  to  vital  places, 
such  as  the  water-line,  the  engine-room,  and  the  boiler-space,  in- 
volves a  large  addition  to  the  cost,  and  an  increase  of  dimensions, 
tending  to  diminish  that  mobility  which  is  of  the  last  importance. 

In  considering  this  subject,  it  is  essential  to  bear  in  mind  that 
the  increase  in  the  tonnage  of  our  most  recent  ships  has  been 
rendered  necessary  by  the  weight  of  their  armom*;  that  armour 
is  a  protection  against  artillery  fire  alone  ;  and,  that  while  the 
power  of  the  guns  may  be  indefinitely  augmented,  there  is  an  in- 
evitable limit  to  the  thickness  of  armour.  The  argument  against 
armour  was  very  ably  summed  up  by  Sir  William  Armstrong,  in  his 
letter  to  Lord  Uufferin,  Chairman  of  the  last  Committee  on  Naval 
Designs : — 

'The  foregoing  considerations  as  to  the  present  effects  and 
probable  future  of  guns,  projectiles,  and  torpedoes,  lead  me  to  the 
conclusion  that  no  practicable  thickness  of  armour  can  be  expected 
to  secure  invulnerability  for  any  considerable  length  of  time.  At 
present  it  is  only  the  most  recent  of  our  amiour-^lads  that  have  any 
pretence  to  be  considered  invulnerable.  All  the  earlier  vessels,  when 
built,  had  just  as  much  claim  to  be  so  regarded  as  the  strongest  ships 
of  the  present  day ;  yet  they  are  now  completely  left  behind,  and  are, 
in  my  opinion,  much  inferior  to  well-constructed  unarmoured  ships. 
I  venture  to  ask,  what  reason  have  we  to  suppose  that  the  powers  of 
attack  will  not  continue  quickly  to  overtake  the  increased  powers  of 
resistance,  which  we  are  applying  at  great  increase  of  cost,  and  at 
great  sacrifice  of  general  efficiency  ?  Every  addition  to  the  weight 
carried  for  defence  must  be  attended  with  a  diminution  of  armament 
and  of  speed,  unless  the  size  of  the  ship  be  increased  in  a  very  rapid 
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proportion.     A  continual  addition,  therefore,  to  the  thickness  of  the      ^i>  T, 
armour  involves  either  a  continual  reduction  of  offensive  power,  or 
8uch  an  increase  in  the  size  of  the  vessel  and  its  consequent  cost  as 
must  limit  the  production  of  sea-going  ships  of  war  to  a  number 
inadequate  for  constituting  an  efficient  Navy.' 

It  may  be  thought  that  Sir  William  Armstrong,  as  an  artillerist, 
would  naturally  be  impressed  with  the  irresistible  power  of  guns 
against  armour ;  but  when  we  turn  to  the  official  declarations  of  the 
constructors  themselves,  we  find  them  substantially  in  accord  with 
the  view  expressed  in  the  foregoing  extract.  The  papers  relating  to 
the  design  of  the  *  Inflexible,'  recently  presented  to  Parliament,  con- 
tain a  well-balanced  summary  of  the  arguments  for  and  against  the 
continued  use  of  armour : — 

*  We  do  not  see  that  any  increase  in  the  penetrating  power  of 
guns  can  make  it  desirable  to  dispense  with  hull  armour,  merely 
because  it  is  penetrable  to  some  guns  within  certain  ranges.  It  will 
always  remain  impenetrable  to  all  guns  beyond  certain  ranges,  and 
to  many  guns  at  all  ranges,  and  must  therefore  be  advantageous  as  a 
means  of  security  to  the  vital  parts  of  the  ship. 

^  The  limit  to  its  thickness  is  to  be  found,  we  think,  in  the  size 
and  cost  of  the  ship. 

^  So  far  as  we  have  gone  at  present,  fourteen  inches  of  armour 
have  been  found  to  be  consistent  with  high  speed,  perfect  turning 
power,  and  moderate  draught  of  water.  No  one  of  these  conditions 
imposes  a  limit :  but  a  single  ship  costs  nearly  half  a  million  ster- 
ling and  it  is  exposed  to  many  risks. 

^  The  losses  and  casualties  of  a  naval  engagement  would  do  much, 
there  is  no  doubt,  to  bring  out  the  imminence  of  these  risks,  would 
perhaps  show  that  the  large  and  costly  ship  is  even  more  exposed 
to  them  than  the  smaller  one. 

*  It  may  be  that  the  limit  of  size  and  cost  has  been  reached  in 
the  **  Fury,"  and  that,  with  her  bulk  and  cost,  the  maximum  of  ad- 
vantages may  be  obtained. 

*  We  are  ourselves  disposed  to  think  that  this  is  so,  and  that  there 
may  be  retrogression  in  this  respect,  as  more  experience  is  gained  with 
the  powers  of  the  torpedo,  the  ram,  and  other  submarine  instruments 
of  attack.' 

Let  us  now  refer  to  another  official  statement,  emanating  from 
the  Council  of  CJonstruction  at  Whitehall.  On  the  6th  of  April, 
1876,  Mr.  Barnaby  read  a  i^aper  at  the  Institute  of  Naval  Archi- 
tectfi,  in  which  the  relative  merits  of  very  large  ships,  as  com- 
pared with  vessels  of  more  moderate  dimensions,  were  ably  discussed. 


288       OPINIONS  ON   NAVAL  CONSTRUCTION  FOR   WAR. 

Sir  T,  *  The  attack,'  he  said,  *  of  several  fast  unarmoured  rams  and  torpedo- 
boats  upon  a  somewhat  slower  armoured  ship,  although  involving  the 
probable  destruction  of  some  of  the  attacking  vessels,  would  still 
expose  the  armoured  ship  to  a  risk  which  she  ought  never  to 
encounter  alone.  The  assailants  ought  to  be  brought  to  bay,  before 
they  could  get  within  striking  distance  of  the  ironclad,  by  consorts, 
armed,  like  the  attacking  vessels,  with  the  ram  and  the  torpedo, 
which  may  take,  like  them,  the  chances  of  being  sunk.  In  other 
words,  I  contend  that  the  defence  against  the  ram  and  the  torpedo 
must  be  sought  for,  not  in  the  construction  of  the  ship  alone  or 
mainly,  but  also  and  chiefly  in  the  proper  grouping  of  the  forces  at  the 
points  of  attack.  Each  costly  ironclad  ought  to  be  a  division  de- 
fended against  the  torpedo  and  the  ram  by  smaller  numerous  but  less 
important  parts  of  the  general  forces.  If  the  foregoing  considerations 
are  correct,  there  is  still  place  in  naval  warfare  for  costly  ironclads 
with  thick  armour  and  powerful  guns.  There  is  place  also  for 
association  with  them  of  unarmoured  vessels  armed  with  the  torj^o 
and  manned  by  brave  men.' 

The  ex-Controller  of  the  Navy,  Sir  Spencer  Robinson,  was  present 
among  Mr.  Barnaby's  audience.  In  the  course  of  the  discussion  on 
the  paper  just  quoted,  he  gave  his  full  approval  to  the  proposal  to 
provide  a  supplementary  flotilla  as  necessary  auxiliaries  to  a  fleet  of 
ironclads.  '  No  suggestion,'  he  said,  '  more  valuable  for  the  purposes 
of  war  has  been  made  by  any  person  within  my  knowledge  than  the 
able  suggestion  of  Mr.  Barnaby,  that  the  true  mode  of  defending  our 
heavy  ironclads  from  these  attiicks  is  by  the  counter  attack  of 
torj)edoes  and  rams.  No  fleet,  therefore,  am  be  considered  a  fleets 
and,  in  my  humble  opinion,  no  ship  like  the  "  Inflexible  "  can  be 
considered  a  ship  of  war,  unless  provided  with  attendant  rams  and 
torpedoes  to  meet  those  att.ncks  to  which  she  is  sure  to  be  subjected. 
I  am  quite  satisfied  also  that  Mr.  Bamaby  has  hit  upon  the  right  plan 
of  defending  such  ships  from  the  attacks  of  torpedoes.  It  is  by 
counter-attack  that  you  must  succeed,  and  not  by  piling  mountains 
of  iron  upon  the  sides  of  your  ships.' 

Though  not  a  naval  architect,  Sir  Sanniel  Baker  has  won  a  high 
reputation  among  his  countrymen  for  distinguished  success  in  another 
field  of  effort.  Having  directed  his  attention  as  an  outsider  to  the 
subject  of  the  present  paper,  he  arrived  at  a  conclusion  almost 
identical  with  that  expressed  by  Mr.  Barnaby.  Sir  Samuel  Baker's 
views  were  set  forth  in  a  letter  to  Mr.  E.  J.  Reed,  and  were  rightly 
deemed  so  sound  a  contribution  to  the  discussion,  that  they  were 
published  a§  a  note  to  Mr.  Reed's  speech,  in  the  Transactions   of 
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the   Institute   of  Naval   Architects.     They   were   to  the   following      •*»"'>  T, 
etfect : — 

*  Accei>ting,  as  a  matter  of  course,  that  the  comparatively  short 
handy  ironclad  must  be  the  fighting  giant  of  the  present  and 
future,  instead  of  the  long  ships  of  the  "  Minotaur  "  class,  it  appears 
to  me  that  every  ironclad  should  possess  two  tenders  that  would 
absolutely  be  inseparable  attendants.  These  tenders  should  be 
wooden  vessels,  with  an  itnviense  speed,  fitted  as  nims — tonnage 
about  2,500. 

*  Each  accepted  ironclad  of  the  Navy  would  thus  be  accompanied 
by  two  fast  handy  rams,  which  would  never  leave  her,  but  would  be- 
long to  her  as  entirely  as  the  horses  do  to  the  field-gun. 

*  These  rams  would,  in  action,  wait  upon  the  ironclads.  Each 
ram-t«nder  would  be  provided  with  two  torpedo  steam-launches — thus 
in  smooth  weather  a  single  ironclad  (carrying  herself  two  torpedo 
launches)  would  exhibit  force  as  follows : — 

1  Ironclad, 

2  Rams, 

6  Torpedo  launches.' 

The  advice  of  oflScers  who  have  been  engaged  on  active  service 
will  naturally  be  received  with  special  deference.  At  the  close  of 
the  civil  war,  the  Secretary  of  the  United  States  Navy  invited  each 
of  the  flag-officers  of  the  fleet  to  prepare  a  report  on  the  tyj^es  of 
ships  which  they  considered  it  desirable  to  introduce  into  the 
American  service.  Several  very  interesting  and  valuable  statements 
were  submitted,  among  which  I  would  more  particularly  refer  to  a 
paper  by  Admiral  Goldsborough,  which  shows  a  degree  of  wisdom  and 
forethought  far  in  advance  of  the  time  when  it  was  produced. 
Writing  in  1861  he  says: — 

*  A  marked  pause  must  occur  in  the  progress  of  ordnance  before 
a  fixed  or  definite  conclusion  can  be  reached  as  to  the  relative  im- 
munity obtainable  by  iron  plates.  Absolute  immunity  is  out  of  the 
question. 

*That  progress  has  already  produced  the  effect  of  restricting 
their  application,  in  the  case  of  sea-going  vessels,  to  the  more  vitally 
exposed  parts ;  and  it  is  quite  possible  that  it  may  finally  establish 
the  conviction  that  such  plating  for  such  vessels  is  really  of  no 
marked  consequence. 

*  In  the  meantime  the  tendency  of  its  effects  must  be  to  impress 
the  value  of  rams. 

*  The  protection  of  harbours  nowadays  does  not  lie  in  forts ;  it 
VOL,  ni.  u 
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Sir  T.  lies  essentially  in  powerful  steam-rams,  aided,  when  necessary,  by 
obstructions  in  passage-ways. 

^fiams,  intended  purely  for  harbour  defence,  would  be  better 
without  than  with  guns.  They  themselves  are  to  be  the  projectiles, 
and  the  steam  the  powder. 

*To  fit  the  rams  for  guns  would  be  to  swell  the  item  of  cost 
largely,  and  thus  abridge  their  multiplication. 

*The  essential  points  to  be  secured  in  these  rams,  each  to  a 
degree  as  consistently  with  all  the  rest  as  practicable,  are  great 
strength  throughout  every  part  of  the  hull,  not  overlooking  the 
bottom  by  any  manner  of  means ;  every  protection  that  supportable 
plating  can  afford,  a  high  velocity,  an  ample  security  of  machinery, 
the  utmost  rapidity  in  turning,  and  a  suitable  bow.' 

The  next  great  action,  after  the  close  of  the  civil  war  in  America, 
was  fought  at  Lissa.  What  did  the  officers  in  command  give  as  the 
result  of  their  tragical  experiences  on  that  occasion  ?  Their  views 
were  quoted  by  Captain  Scott  in  his  lecture  (to  which  reference  has 
already  been  made)  delivered  in  1876  at  the  Boyal  United  Service 
Institution.  *The  ram,'  he  said,  *ha8  been  aptly  termed  the  "naval 
bayonet,"  and  is  a  weapon  which,  if  handled  with  skill  and  pluck, 
will  prove  invincible.  Its  special  fitness  for  British  sailors  was 
referred  to  in  my  last  lecture,  and  the  Chief  of  the  Naval  Constructive 
Department  of  the  nation  which  used  it  with  such  effect  off  Lissa 
says  of  this  weapon — when  speaking  of  the  reconstruction  of  three 
vessels  of  the  Austrian  Navy  at  the  cost  of  one  ironclad — "That  we, 
as  the  result  of  this  cheap  conversion,  now  possess  three  rams,  the 
most  dangerous  and  secure  weapons,  I  consider,  and  compared  with 
which,  the  action  and  effect  of  the  aggressive  torpedo  is,  in  my 
opinion,  doubtful  and  insecure,  and  may  easily  endanger  the  ships 
of  its  own  fleet." ' 

Admiral  Persano's  memorandum  on  the  battle  of  Lissa,  als'j 
quoted  by  Captain  Scott,  would  seem  to  imply  that  the  experiences 
of  the  engagement  had  made  the  same  impression  on  the  vanquished 
as  upon  the  victors.  *  As  encounters  between  ironclads  will,'  he 
said,  *  be  decided  rather  by  the  ram  than  by  the  fire  of  artillery,  that 
fleet  would  undoubtedly  win  the  liattle  which  had  the  greatest 
number  of  ships  fitted  with  double  screws.' 

Turning  to  the  French  Navy,  we  find  that  Admiral  Jurien  de  la 
Grraviere  predicts  that  *  ships  will  fight  in  the  future  with  the  rams 
alone.  The  captains  will  not  dare  to  open  fire,  lest  their  view  of  the 
enemy  should  be  obscured  by  the  smoke  from  their  own  guns.  When 
the  two  fleets  have  passed  through  one  another,  they  will  turn  and 
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renew  the  attack.  In  the  execution  of  this  manoeuvre  the  slowest  Sir  T, 
ships  will  expose  their  broadsides  to  the  enemy,  and  will  inevitably 
be  destroyed  by  the  ram.'  Armour  is  valuable  only  as  a  protection 
against  the  fire  of  artillery  ;  and  the  ram  and  the  tori)edo  are  now 
regarded  by  the  highest  naval  authorities  abroad  as  their  most 
formidable  weapons. 

M.  Disl^re,  in  his  latest  publication,  expresses  an  opinion  that 
the  difficulties  in  the  use  of  the  torpedo  in  action  are  not  as  yet 
surmounted.  *  But  this  fact,'  he  says,  *  only  lends  the  greater  im- 
portance to  the  ram,  and  renders  it  the  more  necessary  to  reduce 
as  much  as  possible  the  dimensions  and  the  disphicements  of  our 
lighting  ships. 

While  the  efficiency  of  the  ram  was  signally  manifegted  in  the 
action  oflF  Lissa,  the  destructive  |X)wers  of  the  toq^edo  have  been 
exhibited  on  a  very  recent  occasion  in  the  terrible  destruction  of  a 
Turkish  monitor  on  the  Danube.  In  the  United  States  great  atten- 
tion has  been  given  to  torpedo  warfare.  All  the  ships  of  the 
American  Navy  are  provided  with  the  spar  torpedo,  and  efforts  are 
continually  being  directed  to  the  production  of  an  efficient  automatic 
subaqueous  torpedo.  The  chances  of  attack  by  means  of  un- 
armoured  steam  launches  have  also  been  considered ;  and  on  this 
subject  the  views  of  the  majority  of  naval  officer?  are  contained  in  an 
article  in  the  United  States  Army  and  Xavy  Journal  of  June  2, 
1877,  from  which  the  following  is  an  extract : — 

*The  steam-launch  is  by  no  means  so  terrible  an  invention  as  is 
supposed.  A  single  discharge  of  grape  from  a  ship,  attacked  by  the 
**  Thomeycroft "  launch,  will  destroy  and  almost  instantly  sipk  this 
supposed  irresistible  ironclad  destroyer. 

*  Vessels  intended  to  carry  torpedoes  to  l^e  exploded  against  ships 
armed  with  guns  are  practically  worthless,  unless  capable  of  resisting 
shot. 

*  But,  against  an  assailant  possessing  a  torpedo-lK>at  with  a  flush 
impregnable  deck  and  movable  submerged  toq»edo,  as  described  in 
our  last  issue,  neither  grape  nor  rifle  shot  will  avail ;  the  vessel 
attacked,  whether  a  little  monitor  or  a  first-chiss  ironclad  ship,  will 
certainly  be  destroyed,  unless  the  jwsition  and  other  circumstances 
admit  of  rapid  retreat.' 

In  the  Navy  Estimates  for  the  year  1877,  provision  is  made  for 
commencing  the  construction  of  a  vessel  of  the  type  recommended 
in  the  American  journal.  It  cannot  be  doubted  that  such  vessels 
would  prove  extremely  formidable  in  action. 

The  recent  encounter  between  H.M.S.  *  Shah  '  and  '  Amethyst  * 

u  2 


202        OPINIONS  ox  NAVAL  CONSTRUCTION  FOR  WAR. 

•^»>  T,  and  the  Peruvian  ironclad  ship  *  Huascar '  is  full  of  interest,  in 
relation  to  the  question  of  retaining  armour  for  the  protection  of 
ships  of  war.  The  results  of  the  combat  are  obviously  in  fevour  of 
the  retention  of  armour.  Though  the  *  Huascar'  was  struck  100 
times  only  one  9-inch  shot  penetrated  three  inches  into  the  turret, 
and  that  without  doing  any  material  damage.  The  engagement  was 
fought  at  distances  varying  from  200  to  3,000  yards,  and  lasted 
three  hours.  As  the  phites  of  the  *  Huascar '  were  only  4^  inches  in 
thickness,  the  armour  would  easily  have  l3een  penetrated  by  the 
SShah's'  9-inch  and  7-inch  guns,  provided  that  the  shot  had  struck 
at  right  angles.  The  experiences  of  the  action  show  how  rarely  this 
is  likely  to  occur  in  practice,  and  how  immensely  the  power  of 
destruction  is  reduced  when  the  armour  is  struck  obliquely. 

The  lessons  to  be  learnt  from  the  engagement  between  the 
*•  Shah  '  and  *  Huascar '  will  doubtless  be  appreciated  by  the  con- 
st ructors  at  Whitehall.  They  will  probably  adopt  in  the  future  the 
system  of  inclined  armour,  so  ably  advocated  by  the  editors  of  the 
Engineer.  In  an  article  which  appeared  in  that  paper  on  April  14, 
1876,  it  was  shown  that,  if  the  armour  were  inclined  upwards  at 
an  angle  of  45  degrees,  a  thickness  of  12  inches  would  be  sufficient 
to  resist  even  the  81-ton  gun,  whereas,  with  armour  on  the  vertical 
system,  tw  ice  the  thickness  would  be  required.  It  was  further  shown 
that  by  the  reduction  in  the  breadth  of  the  armoured  deck  over  the 
central  citadel,  the  top-weight  would  be  considerably  reduced,  and 
that  the  armour  protection  on  the  sides  of  the  ship  might  be  pro- 
lH)rtionately  extended.  By  the  adoption  of  inclined  urmpur  a  larger 
reH(;rve  of  st^ibility  may  be  secured,  and  so  the  objections  which  have 
b<*en  raised  by  Mr.  Reed  to  the  *  Inflexible '  may  be  removed  in 
future  designs. 

In  conclusion,  a  few  suggestions  may  be  offered  as  to  the  ship- 
building policy  most  suitable  for  a  period  of  rapid  transition  in  the 
modes  of  naval  war  and  naval  architecture.  It  is  not  necessary  to 
spend  a  larger  sum  than  at  present,  nor  is  it  proposed  that  the  con- 
struction of  ships  of  the  best  tyj^e  for  ocean  warfare  should  be 
discontinued.  It  must  be  admitted  by  every  English  statesman 
that,  so  long  as  we  retain  our  colonial  empire,  we  must  maintain 
a  fleet,  on  which  we  can  rely  to  guard  our  communications  across  the 
seas.  It  does  not  follow  that  any  ships  destined  for  this  service 
need  exceed  a  displacement  of  8,000  tons,  which  is  less  by  one-third 
than  the  tonnage  of  the  *  Inflexible.'  With  a  view  to  a  reduction  of 
dimensions,  it  would  probably  be  the  wiser  course  to  aim  at  making 
x)ur   ships   unsinkable   rather   than  impenetrable,  to   increase    the 
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Btrength  of  the   structure  below  the  water,  and   to  diminish  the      Sir  t, 
armoured  protection  of  the  guns.     If  the  guns  should  be  disabled,       '^'"'*^^' 
the  ram  could  still  be  relied  u]X)n,  provided  the  vitals  of  the  sliip 
remained  intact. 

The  most  recent  experiences  with  the  ram  and  the  tori)edo  point 
distinctly  to  the  importance  of  numbers,  to  the  unwisdom  of  placing 
too  many  eggs  in  one  basket,  and  to  the  expediency  of  distributing 
the  inevitable  risks  of  naval  warfare,  by  sending  forth  fleets,  not  only 
strong  in  the  power  of  the  individual  ships  of  which  they  are  com- 
posed, but  strong  in  regard  to  numbers.  To  this  view  Mr.  Reed  him- 
self has  given  his  sanction  in  a  recent  debate  in  Parliament,  when 
he  said  that  the  increased  efficiency  of  the  torj>edo  made  smaller 
vessels  desirable.  It  is  most  unwise  to  spend  all  the  money  devoted 
to  the  construction  of  vessels  for  the  line  of  battle  in  building  ships 
of  the  *  Inflexible '  or  *  Agamemnon  '  type.  Let  us  appropriate  one- 
third  or  one-half  from  the  vote  for  armoured  ships  to  vessels,  let  us 
say,  not  exceeding  from  2,000  to  3,000  tons.  With  these  restricted 
dimensions  we  cannot  have  all  the  qualities  which  it  has  been  at- 
tempted to  combine  in  the  *  Inflexible,' but  we  can  have  vessels  formid- 
able either  with  the  gun,  the  ram,  or  the  toq)edo  ;  and,  in  proiK)rtion 
as  we  add  to  the  niunber  of  our  ships  by  reducing  the  dimensions  of 
individual  vessels,  so  the  loss  to  a  fleet  of  any  single  ship,  disabled 
or  destroyed  in  action,  will  be  less  disastrous. 

The  administration  of  the  Navy  must  never  be  degraded  into  a 
party  or  personal  question.  We  are  all  united  in  one  common  object 
— that  of  creating  and  maintaining  a  ix)werful  Navy.  The  su})plies 
necessary  for  such  a  puri)ose  will  always  be  cheerfully  granted.  The 
question  we  have  to  consider  is  whether  the  money  voted  for  the 
Navy  is  eflFectively  applied  to  the  great  national  object  in  view. 

The  development  of  the  means  of  defence  has  not  been  even  with 
the  increasing  power  of  oflfensive  naval  weapons.  Should  it  not 
therefore  be  the  policy  of  our  naval  administration  to  expend  a  larger 
proportion  of  the  ample  resources  at  their  disposal  in  so  multiplying 
their  means  of  attack,  that  no  hostile  fleet  will  venture  to  ex^xxse 
itself  to  inevitable  destruction  by  engaging  a  British  scpiadron  ? 

At  the  present  moment  the  controversy  Jis  to  the  stability  of  the 
*  Inflexible '  has  aroused  a  painful  feeling  of  anxiety.  The  Govern- 
ment have  been  well  advised  in  appointing  a  committee  of  inquiry, 
composed  of  men  eminent  for  their  scientific  attainments,  and 
holding  independent  professional  positions.  Neither  Parliament 
nor  the  country  would  have  been  satisfied  with  an  expression  of 
.confidence,  emanating  from  Whitehall,  and   unsupported  by  other 
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Sir  r.  professional  testimony.  The  controversy  which  has  been  raised  is 
unprecedented  in  its  character,  A  difference  of  opinion  has  been  ex- 
pressed between  two  authorities  of  exactly  equal  rank.  The  one  has 
been,  the  other  is,  the  Chief  Constructor  of  the  Navy.  They  differ 
on  a  question  of  fact,  which  can  only  be  exhaustively  investigated 
and  decided  by  men  of  comj^etent  scientific  attainments.  It  was 
merely  throwing  dust  in  the  eyes  of  members  of  Parliament  un- 
skilled in  the  science  of  naval  architecture  to  invite  them  to  in8j)eet 
a  model,  which  might  or  might  not  be  an  exact  model,  and  to 
obiierve  the  behaviour  of  that  model  in  a  trough  under  conditions 
whidh  might  or  might  not  represent  the  conditions  to  which  the  ship 
would  be  exposed  in  action,  or  in  navigating  the  seas. 

An  objection  may  be  entertained  in  some  quarters  to  the  appoint- 
ment of  a  committee  or  a  commission,  to  consider  the  designs  of  our 
ships  of  war.  It  may  be  thought  that  the  Admiralty  are  thereby 
relieved  of  that  responsibility  which  ought  not  to  be  shared  with 
any  other  co-ordinate  authority.  It  must,  however,  be  acknowledged 
that  at  the  present  time  the  ship-biiilding  problem  presents  diffi- 
culties qnite  unparalleled  in  the  previous  history  of  the  Navy.  I 
gladly  acknowledge  that  the  present  Naval  Lords,  if  they  were  not 
in  office,  would  constitute  a  most  able  commission.  But  my  fear  is 
that^  at  the  present  moment,  they  have  no  leisure  to  investigate  new 
problems  of  atmament,  tactics,  and  construction.  Mr.  Samuda,  in 
Seconding  a  motion  introduced  in  the  House  of  Commons  by  Mr. 
Seely  in  1868  said — as  I  think,  truly — that  when  a  great  policy  had 
been  inaugurated,  he  could  well  understand  that  a  department  of  the 
State  might  efficiently  carry  it  out ;  but  it  was  unlikely  that  such  a 
policy  could  be  initiated  by  a  Government  department.  The  State, 
by  appointing  a  commission  of  inquiry,  would  obtain  the  assistance 
of  men  of  the  greatest  ability,  experience,  and  knowledge  in  the 
kingdom,  who  would  freely  give  evidence.  Similar  views  were  ex- 
pressed, though  with  becoming  official  reserve,  in  the  same  debate 
by  Mr.  Childers.  He  wished  for  some  plan  which,  without  diminishing 
the  responsibility  of  the  constructive  department  of  the  Admiralty, 
would  give  it  the  advantage  of  a  certain  amount  of  scientific  investi- 
gation and  advice. 

Investigations  such  as  that  proposed  in  the  case  of  the  *  Inflexible* 
can  scarcely  fail  to  do  good.  The  public  is  supplied  with  the  latest 
information  on  the  condition  of  the  matSriel  of  the  Navy,  and  the 
Admiralty  may  receive  novel  and  valuable  hints  for  the  improvement 
of  the  fleet. 

The  first  intelligence  of  the  engagement  between  the  *  Shah,' 
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the  *  Amethyst,'  and  the  *  Huascar,'  had  not  reached  this  country  Sir  T. 
when  the  foregoing  pages  were  written.  Even  now  official  infor-  ''*'*^- 
mation  is  wanting.  What  we  already  know,  however,  is  sufficient 
to  prove  that  evolutionary  qualities  are  of  the  highest  importance, 
that  deep  draught  is  a  serious  disadvantage,  and  that  a  mixed  arma- 
ment, including  an  adequate  proportion  of  armour-piercing  guns,  is 
necessary  to  constitute  an  efficient  vessel  of  war.  It  has  been  said 
that  an  encounter  between  an  unarmoured  and  an  armoured  vessel  is 
so  unequal  that  an  officer  in  command  of  an  unarmoured  ship  would 
always  be  justified  in  declining  an  engagement ;  but,  while  the 
British  Navy  continues  to  be  animated  by  its  ancient  spirit,  a  com-- 
mander  will  never  decline  an  action  so  long  as  his  vessel  remains 
adoat.  When  we  take  into  view  the  expenditure  on  the  unarmoured 
*  Shah,'  and  the  circumstance  that  she  was  manned  by  a  crew  of  600 
men,  it  is  unsaticfactory  in  the  highest  degree  to  know  how  unequal 
was  the  battle  between  the  British  flagship  and  the  Peruvian  ironclads 
If  we  give  up  armour,  let  us  at  least  secure  a  compensation  in 
superiority  of  numbers.  It  may  not  be  worth  while  for  the  protection 
of  commerce  to  construct  ships  so  costly  as  the  smallest  armoured 
cruiser  must  needs  be;  but,  if  we  do  abandon  armour,  let  us  be 
content  with  a  vessel  of  moderate  tonnage,  of  the  *  Alabama '  type. 
By  so  doing,  we  shall  construct  three  or  four  unarmoured  vessels  for 
the  price  of  one  *  Shah,'  and,  by  combining  squadrons  of  small  vessels 
in  battle  against  one  larger  antagonist,  we  can  compensate  for  in- 
feriority of  armour  and  guns  by  superiority  in  that  formidable  weajx)n, 
the  ram.  If,  instead  of  one  '  Shah,'  Admiral  de  Horsey  had  had  three 
or  four  rams  under  his  command,  he  would  probably  have  sunk  or 
cai>tured  the  '  Huascar.' 
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TACTICAL  ADVANTAGE  OF  SUPERIORITY'  OF  NUMBERS. 

Mr.  Laughtoiu 

Mr.  We  find  that  whilst  each  battle  has  its  own  distinctive  charact^r- 

'    istics,  rendering  the  details  of  each  very  different,  they  all  depend  on 

mc  StmJw   ^"^  same  principle,  however  varied  the  application  of  it — the  principle 

^^•^      of  concentration  of  force.    New  names  have  been  sought  for  this :  it  has 

Koyai         been  called,  for  instance,  *  breaking  the  line ; '  as  if  breaking  the  line 

Hervice        was  the  main  thing  aimed  at — was  anything  more  than  an  accidental 

June^S^**"'  accessory;  as  if  there  was  some  charm  about  'breaking  the  line,' 

1874.  which  at  once  insured  victory ;  or  as  if  the  attacking  line  was  not 

necessarily  as  much  broken  as  the  line  attacked.     The  great  masters 

of  the  art^ — Howe,  Jervis,  Nelson — knew  better ;  and  though  they 

broke  the  enemy's  line  when  it  seemed  advisable  to  do  so,  there  can 

be  no  doubt  that  they  considered  it  merely  as  a  means  to  an  end. 

That  end  was  to  overwhelm  part  of  the  enemy's  fleet  by  throwing  a 

preponderance  of  force  against  it. 

It  is  not  my  province  here  to  enter  into  a  detailed  criticism  of 
(he  tactics  of  battles,  but  to  show  how  history  properly  studied  teaches 
the  principles  on  which  battles  have  been  won,  or  not  won — have 
been  lost  or  not  lost — and  the  lesson  so  given  is  this :  that  in  modem 
times,  against  a  disciplined  enemy  not  subject  to  bewildering  pam'c, 
an  attack  cannot  be  decisively  successful  unless  it  is  made  by  a  great 
superiority  of  force  ;  not  necessarily  a  superiority  in  the  aggregate,  but 
at  the  point  of  attack.  This  lesson  is  not  peculiar  to  om-  own  service ; 
it  is  not  our  own  private  property ;  it  was  learned  by  the  soldiers 
thousands  of  years  ago,  and,  so  far  as  I  can  make  out,  a  few  years 
bc*fore  the  sailors  had  an  opportunity  of  practising  it;  for,  it  seems 
to  me,  after  a  careful  study  of  the  narratives  that  have  come  down  to 
us — a  study  carried  on,  I  may  s>ay,  on  the  spots  hallowed  to  their 
glorious  memories  —that  Miltiades  at  Marathon,  Jind  Themistocles  at 
Salamis,  crushed  their  outnumbering  foe  by  the  early  development 
of  the  same  principle  which,  in  these  later  ages,  proved  so  fetal  to 
the  enemies  of  Napoleon  or  Nelson. 
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It  may  perhaps  be  thought  that  in  insisting  on  the  historical  ^^j^-  ^ 
truth  of  this  principle  I  am  insisting  on  a  truism — that  I  am  trying  to 
prove  that  two  is  greater  than  one,  instead  of  leaving  it  to  your  com- 
mon sense  to  see  that  it  is.  But  I  have  heard  officers  maintain  that 
a  naval  battle  in  the  future  must  resolve  itself  into  a  series  of  single 
actions  between  the  ships  composing  the  hostile  fleets ;  and  this  has 
lately  come  before  me  as  the  opinion  of  an  officer  whose  name  deser- 
vedly stands  high  in  the  service.  I  think  myself  that  such  an  opinion 
is  unscientific  and  untenable. 

In  course  of  the  discussion  which   followed,  Vice-Admiral    Sir 
Cooper  Key  said : — 

*  No  doubt  great  changes  have  taken  place,  but  the  principles  on   ^y  o^oper 
which  our  naval  tactics  must  be  based   remain  as  they  were;   we 
have  the  same  desire  to  concentrate  our  force  on  a  portion  of  the 
enemy.' 

A  paper  on  a  *  New  System  of  Naval  Tactics '  was  read  by  Lieu-  3rr, 

tenant  Graham  Bower  before  the  Royal  United  Service  Institution,  ^ 

iMay  31,  1875.      In  the  discussion  which   followed   the   following  J^'^J'^on" 

opinions  were  put  forward : — There  is  no  tactical  skill  in  meeting  ""  ''»^"- 

an  equal  force  with  an  equal  force ;  it  has  been  proved  over  and  over  Bower's 

again  in  all  history,  that  meeting  ship  by  ship  cannot  lead  to  any  ^New'sys- 

decisive  result,  unless  there  is  great  individual  difference ;  that  if  j^avai 

the  forces  are  really  equal,  nothing  but  manoeuvring  in  some  way,  Ro^ar*' 

so  as  to  brings  two  or  three  or  more  ships  to  bear  on  one,  or  a  laree  United 

^  1  7  o       Service  In- 

part  on  a  small  part,  can  jwssibly  be  successful.    Let  the  enemy  take  stitution, 
what   form   he  will,  I  conceive   there  is  no  tactical   advantage   in   i87a. 
attacking  him  in  any  way  that  will  not  bring  the  bulk  of  the  attack- 
ing force  to  bear  on  a  small  part  of  the  attacked. 


Lieutenant  Charles  Campbell^  R.N. 

*QDB  LA  GUERRE  N*EST  AUTRE  CHOSE  QUE   l'aRT  DE  RICUNIR  PLUS  DE  MONDE  QUE 

l'ERNEMI  SUR  VS  POIXT  DONXfe.* — NapoUon. 

I  chose  the  above  as  the  motto  for  this  essay  on  account  of  the  Lieutenant 
truth  which  I  believe  every  word  of  it  contains.    That  the  assembling  /«.'//,  *^r,^\ 
of  a  larger  force  than  the  enemy,  on  any  given  point,  is  the  one  object  E«sav  oa 
to  be  attained,  the  one  end  and  aim  of  all  strategical  combinations,  ^^®*'*" 
I  feel  perfectly  convinced.     Nelson,  our  great  naval  leader,  won  his  Papers  of 
victories  on  this  principle;  and  Napoleon  enunciates  it  as  the  first  NavaT Pro- 
tenet  of  his  creed.  *1^»^'!"* 

tion,  Grif- 
tln,  1874. 
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Admiral 
Baron 
Grivei, 

J)ela 
Guerre 
Maritime^ 
chap.  vii. 
p.  147. 


Baron  OriveL 

Car  ici,  ne  Toublions  pas,  le  nombre  est  un  element  capital  de 
succ^s! — S'il  est  une  arme  de  nature  k  egaliser  les  chances  entre  le 
faible  et  le  fort,  c'est  assur^ment  I'eperon ! — Un  holier  k  bon  marche, 
c'est-a-dire  une  masse  de  1,000  a  1,500  tonneaux  de  deplacement, 
abordant  sur  la  normale,  avec  une  vites?e  de  7  a  8  noeuds,  suffirait, 
selon  toute  apparence,  k  couler  le  plus  grand  navire  cuirasse. 

L'amiral  Dahlgren  demunde  avec  raison  que  ces  beliers  agissent 
toujours, — ^par  groupea  de  deux  ou  de  troia ' — afin  qu'il  soit  impos- 
sible aux  navires  poursuivis  de  se  deroter,  par  un  simple  coup  de 
barre,  a  leur  choc  redoutable.  Cette  derni^re  consideration  nous 
parait  bonne  a  retenir  et  fondee  sur  les  lois  les  plus  evidentes  des 
Evolutions  navales. 
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AUTHORITIES  IN   FAVOUR   OF   LARGE   DIiMENSIONS 

FOR  FIRST-CLASS  SHIPS. 

ENGLISH  AUTHORITIES. 
Sir  Spencer  Robinson. 

The  last  remark  I  shall  make  upon  the  various  qualities  of  the        sir 
ships  under  sail  is  that  in  this  case,  as  when  ships  are  under  steam,    k^-^Zh. 
large  vessels  have  a  great  advantage  in  steadiness  over  small,  the  ^  "     _ 
largest  ship  of  the  fleet,  the  *  Achilles,'  being  the  steadiest,  and  pro-  tioiw  on 
pelled  by  the  smallest  amount  of  canvas  in  proportion  to  her  size.        expenmen- 

I  may  add  that  the  pro[)elling  power,  whether  of  steam  or  canvas,  of  the""** 
is  always  less  in  proportion  to  displacement  in  large  ships  than  in  ^-JjIJIJ^fygg 
small;  for  instance,  the  *  Duncan'  has  5*27  square  feet  of  sail  to 
every  ton  of  displacement ;  the  *  Galatea '  and  *  Ariadne,'  5*9 ;  the 

*  Pearl,'  7-1 ;  the  '  Binaldo,'  9-7  ;  and  the  '  Plover '  class,  9-9  ;  yet  it 
is  almost  certain  that  the  *  Duncan,'  the  *  Ariadne,'  or  *  Galatea,'  and 
the  inconstant,' would  outsail  the  *  Pearl,'  and  the  'Rinaldo'  and 

*  Plover.' 


l^he  ^Engineer.* 

We  have  thus  lightly  sketched  the  principal  features  of  the  most  Engineer, 
important  addition  yet  made  by  a  single  launch  to  the  naval  strength  ly;".  ^* 
of  Great  Britain.  Yet,  while  the  ship  is  still  incomplete,  we  are  per- 
plexed with  doubts  and  fears  as  to  the  part  she  could  play  in  a  future 
war.  If  the  *  Inflexible '  were  fairly  struck  by  a  powerful  torpedo, 
there  is  good  reason  to  think  that  she  would  be  disabled,  and  possibly 
sunk.  Her  watertight  compartments  might,  indeed,  enable  Ikt  to 
keep  afloat  for  some  time,  but  she  would  be  waterlogged  and  crippled. 

There  are  but  two  considerations  which  can  be  placed  Jigainst  this 
danger.  The  first  is  that  the  ship  might  be  able  to  keep  out  of  the 
range  of  any  torpedo ;  the  second  is  that  unless  the  torpedo  were 
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I HuutHt  *\\\f    >ti'ttw\    t\t\r.\\t'    \\\fA\    th<'    \avy  F!-:timate:?   threw   a    little 

\Uf\%\M,  tn'ff  ii^''^  ^'*'*  '»'''  rnii'lj,  iify*n  the  <«lii))hiiilcling  programme  of 
Um' A'linifiiM y.  'Hu*  ri«'W  *  t4*r|i*'rlo  ram  '  iis  to  be  a  small  vessel,  of 
*  iiIhhiI.  2,'KKI  fori»-,'  and,  t  hi-n-fon;,  onlv  an  auxiliary  to  the  fleet. 
No  iM'W  vi'Hwl  of  th<*  iiTnt  rhiHH  iM  fo  l>f  iK'gim,  and  it  appears  our 
fiiiM^iviii>{H,  <'\pn'HKi'(l  Hhi'H  iUf  Kntimates  were  first  presented,  that 
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the  Admiralty  are  about  to  let  other  Powers  obtain  a  distinct  lead    KMijimyr^ 
of  us  in  shipbuilding,  are  justified  by  Mr.  Hunt's  avowal  and  even 
defence  of  the  fact. 

•  ••••••• 

Mr.  Reed,  in  accordance  with  opinions  to  which  he  has  given 
increasing  expression  of  late,  stated  in  the  late  debate  that  he 
believed  *  the  pro]:>er  answer  to  the  large  ships  would  be  found  in 
much  smaller  ships.  It  was  quite  possible  to  have  a  much  smaller 
type  of  ship  than  the  "  Inflexible,"  which  would  have  very  powerful 
armour,  be  of  great  speed,  and  be  very  fonnidiible  indeed.'  We  do 
not  think  such  vessels,  however  powerful  each  might  be  in  proj^ortion 
to  its  cost,  would  be  the  proper  answer  to  the  large  ships.  The 
proper  answer,  in  our  opinion,  is  suggested  by  other  words  spoken 
by  Mn  Reed,  which  we  deem  exceedingly  noteworthy.  *  Our 
policy  ought  to  be  framed  so  as  to  have  reference  to  the  two  facts 
that  some  States  were  going  on  increasing  the  power  of  the  ship, 
and  that  there  were  apparently  insignificant  means  which  might 
be  eflFectual  for  the  ship's  destruction.'  This  states  the  question, 
though  not  the  answer,  with  both  conciseness  and  completeness. 

Other  countries  are  building  bigger  ships,  and  big  ships  can  beat 
little  ones ;  that  is  admitted.     But  there  are,  appareiitly^  insigni- 
ficant means  which  viight  be  eiTectual  to  destroy  the  big  shijis. 
•  •.••.«. 

Let  every  ironclad  carry  two  torpedo  launches,  and  if  she  cannot, 
let  her  design  be  altered  till  she  can ;  let  her  bristle  with  White- 
head torpedo  tubes,  and  be  replete  with  every  contrivance  of 
the  kind.  Her  cost  will  not  be  greatly  increased  by  all  this.  Ixit 
every  contrivance  for  exterminating  big  ships  cheaply  be  put  in 
force  ;  but  let  us  remember,  in  this  balancing  of  probabilities,  that 
many  torpedo-boats  will  go  to  the  bottom,  probably ^  for  one  ironclad, 
and  let  us  enforce  the  word  *  cheaply.'  All  such  means  must  be 
*  insignificant.'  The  *  torpedo  ram '  of  2,000  tons  is  not  a  cheap 
vessel,  and  of  course  does  not  fall  under  the  descrii)tion  of  an  insig- 
nificant means  of  destroying  large  ironclads. 

•  •..a... 

If  the  answer  to  a  new  large  ship  is  rightly  another  large  ship, 
it  must  be  because  building  large  ships  is  the  way  to  get  the  greatest 
fighting  power  out  of  a  given  sum  of  money.  If  so,  why  not  always 
spend  the  money,  when  money  is  to  be  si)ent,  in  large  ships,  whether 
you  are  building  *  in  answer '  to  any  particular  large  ship  or  not, 
seeing  that  the  greatest  fighting  power  at  the  least  cost  is  the  object 
of  all  ironclad  ship-building  ?     It  may  be  replied  that  ironclads  Jire 
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required  for  other  services  than  heavy  fightiDg ;  that  small  ironelais 
are  more  suitable  for  these  than  large  ones ;  and  that  it  is  wise  to 
build  vessels  adapted  for  both  purposes  even  if  subject  to  disadvan- 
tage in  the  line  of  battle.  To  this  we  answer,  as  we  have  often  done 
before,  that  we  disbelieve  in  using  ironclads  for  anything  but  heavy 
fighting,  but  that,  even  if  the  argument  be  accepted  unreser\'ed,  the 
country  has  already  an  ample  supply  of  vessels  suitable  for  these 
comparatively  non-fighting  services,  and  should  now  give  all  its 
strength  to  the  completion  of  the  fighting  fleet. 


Others,  again,  take  the  more  logical  view  that  a  large  ironclad  is 
better  encountered — at  equal  cost— by  spending  the  money  u|)on 
several  small  ships  than  upon  one  large  one,  a  view  we  have  com- 
batted  frequently ,on  the  simple  ground  that  an  *  Inflexible  '  costing 
half  a  million  is  more  than  a  match  in  battle  for  the  (very  insignificant 
number  of)  smiill  ironclads  which  can  be  built  at  the  same  cost.  We 
will  not  repeat  arguments  used  frequently  in  this  journal,  and  will 
only  say  again  that  it  was  not  a  new  '  Agamemnon,'  or  a  new  toqiedo 
ram,  that  tbe  Admiralty,  in  the  present  state  of  affairs,  should  have 
projwsed  to  lay  down,  but  a  new  '  Inflexible '  with  thicker  armour 
and  larger  guns. 


FUEyCII  A UinORl TIES. 


Admiral 
Jfourgois. 

Vwm  the 

Hrrut 

l^Jaritime. 


Admiral  Bonrgois, 

It  is  therefore  a  fair  biilance  between  the  offensive  and  defensive 
qualities  of  ships,  between  the  power  of  their  artillery  and  their 
machinerv,  and  the  effective  action  of  the  helm,  and  the  thickness 
of  their  armour,  rather  than  the  exaggeration  of  some  of  these  advan- 
tages at  the  expense  of  others,  that  we  ought  to  have  in  view  in  the 
creation  of  types  of  ships  designed  to  contend  for  the  supremacy  of 
the  seas.  These  qualities  and  these  advantages,  excepting  always 
the  i)ower  of  turning  in  a  short  space,  cannot  but  increase  in  proiwr- 
tion  to  the  disjilacement.  The  result  is  that  all  maritime  nations 
are  led  by  their  mutual  rivalry  to  increase  continually  the  dimen- 
sions of  their  newly-constructed  ships. 

When,  however,  we  look  to  the  economic  aspect  of  the  question, 
and  to  the  possibility  of  securing  the  important  advantage  of  a 
superiority  of  numbers,  by  devoting  the  same  sum  to  the  construe- 
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tion  of  smaller  vessels,  endowed  with  the  faculty  of  turning  in  a    J*imirai 
shorter  space,  if  not  in  a  shorter  time,  we  may  be  led  to  doubt 
the  utility  of  this  progressive  increase  in  the  dimensions  of  ships. 

Let  us  suppose,  for  example,  in  order  to  fix  our  ideas,  that  we 
set  side  by  side  an  ironclad  of  10,000  tons  and  two  others  of  5,000 
tons,  naturally  less  swift,  armed  with  a  less  powerful  artillery,  pro- 
tected with  thinner  armour,  but  turning  in  a  shorter  circle.  If  the 
latter  act  in  concert,  as  it  has  been  stated  in  the  course  of  this  essay, 
the  one  meeting  the  enemy  stem  on,  and  the  other  attacking  him 
on  the  broadside,  it  might  happen  that  the  large  ironclad  would 
suffer  such*  serious  injury,  in  the  very  first  phases  of  the  attack,  as 
to  be  compelled  to  surrender,  notwithstanding  his  superiority  in 
every  element  of  fighting  strength  save  the  evolutionary  quality, 
over  both  of  the  smaller  adversaries  in  single  combat. 

The  smaller  ships  may  also,  by  means  of  their  light  draught  of 
water,  possess  the  advantage  of  being  able  to  navigate  freely  amid 
sandbanks  and  shoals,  and  may  thus  be  employed  with  greater  effect 
for  coast  defence.  When  employed  in  this  special  service,  they  may 
be  enabled  further,  by  reducing  their  supplies  of  all  kinds,  to  increase 
either  their  speed  or  their  offensive  and  defensive  power. 

Must  we  conclude  from  what  has  been  said,  that  we  should 
cease  building  larger  ironclads,  and  confine  our  maritime  prepara- 
tions to  ships  like  our  armoured  corvettes,  and  coast-defence  vessels;, 
according  as  they  may  be  intended  for  service  on  foreign  stations  or 
for  coast  defence  ?  This  interrogatory  may  be  answered  distinctly 
in  the  negative,  for,  if  such  a  policy  were  to  be  adopted,  our  adver- 
saries would  not  fail  to  make  use  of  the  opportunity  thus  offered  to 
them  of  sending  to  sea  ships  which,  by  a  small  additional  displace- 
ment, might  easily  be  made  superior  to  our  own. 

The  tendency  to  increase  dimensions  has  existed  at  all  times  and 
among  all  the  maritime  Powers.  Such  a  policy  might  be  condemned, 
if  we  could  consider  the  solution  of  the  shipbuilding  problem  without 
reference  to  the  decisions  taken  in  other  countries,  or  if  in  the  day  of 
battle  we  could  bring  together  all  the  ships  built  with  the  same  sum 
of  money,  for  the  two  contending  navies  respectively.  Every  pro- 
gramme of  construction,  however,  to  be  of  any  practical  value,  must 
be  formed  with  due  regard  to  the  probable  adversary,  and  to  the 
means  of  securing  to  the  type  in  construction  an  eciuality  if  not  a 
superiority  of  strength  as  compared  with  that  of  the  enemy ;  and 
among  these  means,  for  want  of  better,  the  increase  of  displacement 
presents  itself  so  naturally,  that  it  is  highly  probable  that  it  will  often 
be  adopted. 
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Aihmiral 


Admiral 
Pothuuu, 

Debate 
on  the 
Naval 
Kstimates 
for  1878-9. 
Chamber  of 
Deputies. 


Our  ships  of  5,000  tons  would  engage  ships  of  5,500  tons,  more 
lK)werfully  armed,  or  better  protected,  or  more  rapid ;  and,  as  en- 
counters between  single  ships  are  not  uncommon  in  war,  we  might 
be  exposed  to  the  risk  of  seeing  our  flag  compromised,  as  the  flag  of 
England  wjis  in  the  war  of  1812  when  carried  by  small  frigates, 
which  were  compelled  to  enter  into  unequal  combats  with  large 
American  frigates. 

It  is  further  to  be  remarked  that  this  superiority  of  two  rams 
over  a  single  ship  of  large  displacement,  armed  with  a  powerful 
artillery,  can  only  assert  itself  under  special  circumstances,  and  that 
it  demands  exceptional  skill  in  handling  his  vessel  on  the  part  of  the 
captain  who  seeks  to  deal  a  mortal  blow  at  the  side  of  the  enemy. 
If  the  state  of  the  sea  or  any  other  circumstance  renders  it  imprac- 
ticable to  manoeuvre  for  the  purpose  of  ramming,  the  two  ships  will 
be  comi^^Ued  to  sustain  the  combat  with  their  guns  upon  unecjual 
terms  with  an  adversary  superior  to  them  in  speed,  in  armament, 
and  in  the  thickness  of  his  armour. 

If  there  be  some  deficiency  in  skill,  if  the  attack  with  the  ram 
has  failed,  or  has  had  no  result,  the  issue  of  the  combat  may  be  decided 
by  the  destructive  fire  of  the  large  ironclad,  as  soon  as  he  can  bring 
his  broadside  to  bear  on  one  or  other  of  the  hostile  ships.  It  is  pro- 
bable that  the  two  smaller  vessels  would  succumb  in  succession. 

These  observations  apply  to  naval  warfare  with  existing  weai)ons. 
We  are  coming  probably  to  the  period  when  the  sea  torpedo  will 
otfer  terrible  obstacles  to  the  ram,  and  superiority  of  numbers,  as  in 
the  days  when  naval  battles  were  decided  by  gunnery,  will  again 
determine  the  issue  of  an  engagement. 


Admiral  Fothuau. 

We  have  a  programme  for  the  fleet  fixed  in  1872,  and  suited  to 
our  requirements,  by  which  the  Estimates  for  the  supply  of  materials 
to  the  Navy  are  detcnnined.  Followed  up  with  vigour,  as  we  are 
firmly  determined  that  it  shall  be,  it  will  be  realised  at  the  latest  in 

1885. 

It  is  with  reference  to  this  programme  that  the  question  is  often 
raised  as  to  the  best  system  of  construction  for  the  purposes  of  war. 
Do  we  require  large  rams  ?  Must  they  be  protected  with  armour  ? 
Ought  we,  for  the  question  is  pressed  even  to  this  extent,  to  abandon 
armour-protection  altogether  ?  Finally :  Is  it  necessary  to  carry  the 
construction  of  artillery  beyond  the  ailibres  actually  in  existence,  and 
following  the  example  of  England  to  manufacture  guns  of  100  tons  ? 
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These  are  the  questions  to  which  it  is  very  difficult  to  supply  an 
answer. 

Certain  it  is  that,  so  long  as  neighbouring  Powers  pursue  without 
intermission  the  policy  now  in  vogue,  it  would  be  the  height  of  im- 
prudence for  us  to  possess  only  ships  of  moderate  tonnage  without 
armour,  and  having  only  a  weak  armament. 

All  this  is  no  doubt  very  costly;  but  how  are  we  to  do  otherwise? 
When  our  neighbours  arm  themselves  with  the  most  powerful  weapons, 
we  have  no  alternative.     We  must  follow  their  example. 


Admiral 
Pothuau, 


AMERICAN  AUTHORITIES. 

Ther  West  India  drill  made  it  apparent  that  our  combined  force 
of  vessels  was  incapable  of  a  successful  encounter  with  a  fleet  one- 
fourth  as  large,  built  on  modem  principles. 

Indeed,  one  such  ship  as  the  British  ironclad  *  Inflexible  '  ought 
to  go  through  a  fleet  like  ours  and  put  the  vessels  hors  de  combat  in 
a  short  time,  for  she  could  either  run  them  down  or  destroy  them 
at  long  range  with  her  heavy  rifled  guns. 

We  have  no  ordnance  that  would  make  any  impression  on  such  a 
ship  at  a  distance  of  over  six  hundred  yards,  and  no  vessel  of  equal 
speed  in  our  Navy  would  be  placed  under  her  fire  by  a  prudent 
commander. 

The  report  of  the  Committee  on  the  design  for  the  *  Inflexible  '  may 
be  quoted  in  support  of  the  opinion  expressed  by  Admiral  Porter: — 

*  In  the  event  of  her  having  to  engage  weak  ironclads  or  unar- 
moured  vessels,  the  "Inflexible"  would  have  speedily  planted  amongst 
her  opponents  the  few  blows  necessary  to  disable  them.' 


Admiral 
Porter. 

Report  to 
the  Secre- 
taiy  of  the 
United 
StateH 
Nav3%1874. 


Secretatyy  United  States  Navy. 

The  '  Monitor '  class  have  been  proved  well  adapted  for  harbour    secrttary 
defence.     To  maintain  our  rightful  position  on  the  ocean,  vessels  of    of  United 

•    1        ml-  V  n  >State$ 

greater  size  are  essential.     They  must  have  all  possible  strength,       Navy, 
endurance,  and  speed,  and  full  sail  power.     A  vessel  of  such  a  de-  Anmudre- 
scription  must  cost  a  large  price.     But  a  wise  statesmanship  will  not  ^^*^*  ^^^* 
fail  to  perceive  that  the  possession  of  even  a  very  few  such  uncon- 
querable ships  must,  while  vastly  augmenting  the  force  of  the  Navy, 
afford  us  an  irresistible  guarantee  for  peace. 


VOL.  111. 


X 


Swnor 
Jarin. 
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ITALIAN  AUTHORITIES. 
Signor  Brin. 

In  the  debate  in  the  Italian  Parliament  on  the  Naval  Estimates 

for  1880,  Signor  Brin  made  the  following  observations,  with  reference 

Debates  on   ^  ^he  designs  for  the  new  ironclads  of  the  '  Duilio '  and  *  Italia ' 

Estimates,    class.     The  question  had  been  raised  as  to  the  expediency  of  con- 

Chamiierof  structing  in  place  of  the  enormous    ships,  monsters  as  they  have 

18«)!****'      been  called,  vessels  of  a  less  expensive  character,  less  powerful  but 

less  costly,  ships  which,  in  a  word,  were  more  consistent  with  the 

impoverished  condition  of  the  Italian  Exchequer.     He  thought  the 

weaker  the  Navy  the  more  necessary  it  was  that  the  matSriel  at  its 

disposal  should  be  perfect  of  its  kind.     If  we  were  prepared  to  look 

to  the  example  ofiFered  in  recent  times  by  America,  we  saw  that  that 

Power  had  always  sought  to  create  a  perfect  niatSnd  for  its  Navy, 

and  that,  although  infinitely  less  powerful  than  the  English  Navy, 

some  successes  had  been  wou. 

It  was  sufficient  to  refer  to  incidents  which  had  occurred  in  the 
commencement  of  the  present  century,  when  a  class  of  frigates  was 
constructed  of  the  same  rate,  but  larger  and  more  powerful,  than 
the  English  frigates  of  corresponding  rates. 

The  idea  of  constructing  small  ships  as  a  match  for  large  iron- 
clads had  many  advocates.  All  those  who  interest  themselves  in 
naval  affairs,  will  certainly  have  heard  it  maintained,  that  instead  of 
constructing  these  large  armoured  ships,  small  ships  should  be  built, 
swift  and  powerful,  with  all  the  qualities  to  be  desired  in  a  man-of- 
war,  including  that  of  moderate  dimensions. 

Evidently  if  it  could  be  assumed  that  a  ship  could  have  every 
quality,  including  that  of  being  smaller  and  less  costly,  there  could 
be  no  question  as  to  the  advantage  of  small  dimensions.  But  in 
order  to  arrive  at  any  precise  conclusion,  and  to  make  a  fair  com- 
parison between  merits  of  a  somewhat  conflicting  character,  we  must 
know  in  some  detail  the  type  of  ship  proposed  for  our  acceptance. 
We  have  vessels  like  the  '  Duilio '  and  the  '  Italia '  actually  in  con- 
struction, and  we  know  the  various  qualities  they  jK^ssess,  their 
offensive  and  defensive  power,  and  their  s])eed  ;  and  we  can  deter- 
mine their  v«ilue  with  some  degree  of  accuracy. 

If  we  could  compare  with  those  ships  which  exist,  vessels  of  the 
class  which  has  been  recomniended,  and  could  have  the  assistance  of 
detailed  plans,  so  as  to  be  able  to  form  a  correct  judgment  on  their 
respective  qualities,  it  would  then  be  i)ossible  to  see  which  of  the 
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two  we  should  prefer ;  but,  so  long  as  we  are  asked  to  compare  with  Sigiu»r 
existing  ships  a  sort  of  myth  (and,  for  his  part,  M.  Brin  did  not 
know  of  any  small  ships  which  were  both  powerful  and  fast),  it  was 
impossible  to  come  to  a  decision.  We  might  always  attribute  to 
imaginary  vessels  every  quality  that  could  be  desired,  but  their  one 
&ult  was  that  they  are  not  in  existence. 

With  reference  to  the  general  question  of  swift  ships,  M.  Brin 
made  the  following  observations. 

To  increase  the  speed  of  the  *  Italia  '  by  two  or  three  knots  only 
as  compared  with  the  *  Duilio,'  the  indicated  power  of  the  machinery 
had  been  raised  from  7,500  to  18,000  horse.  This  example  would  give 
an  idea  of  the  heavy  sacrifices  required  in  order  to  attain  high  speeds. 

In  England  it  had  been  thought  that  great  speed  need  not  be 
insisted  upon  in  first-class  armoured  ships.  These  vessels  therefore 
do  not  steam  more  than  13  or  14  knots. 

In  this  regard,  opinion  in  England  was  divided.  It  had  been 
argued  by  some  whose  judgment  was  of  great  weight,  that  these 
ships  would  always  meet  an  enemy  superior  in  strength ;  that  it 
would  never  be  necessary  to  retreat  or  to  shrink  from  an  engage- 
ment; and  that  the  question  of  essential  importance  was  the 
offensive  and  defensive  power,  in  other  words,  the  armament  and 
the  armour. 

For  a  Navy  like  the  Italian,  necessarily  of  inferior  power,  it  was 
urged  by  M.  Brin  that  it  was  a  wise  policy  to  insist  on  the  quality 
of  speed.  But  in  order  to  build  ships  which,  in  addition  to  their 
fighting  qualities,  were  able  to  steam  at  a  high  speed,  it  was  abso- 
lutely necessary  tq  increase  the  power  of  their  machinery  and  the 
supply  of  coal,  in  other  words,  to  increase  the  displacements.  Such 
was  the  explanation  of  the  shipbuilding  policy  of  the  Italian  N  vy. 
The  *  It^ilia '  and  *  Lepanto '  carry  the  same  armament  as  the  *  Duilio,' 
but  M.  di  San  Bon,  having  desired  that  these  ships  should  steam  at 
a  higher  s]:>eed,  had  increased  the  jwwer  of  their  engines,  and  as  a 
necessary  consequence  their  tonnage  displacement. 

As  between  the  two  rival  systems  which  have  been  described, 
the  worst  alternative,  in  the  judgment  of  JVI.  Brin,  was  that  of 
making  ships  which  had  nothing  to  recommend  them  but  speed  and 
moderate  displacements.  In  order  to  have  small  and  swift  ships 
something  must  be  dispensed  with,  and  as  speed  was  insisted  upon, 
it  was  inevitable  that  the  fighting  strength  must  be  sacrificed.  The 
final  result  would  be,  that  the  programme  of  construction  for  the 
Navy  would  consist  of  ships  of  great  speed,  but  which,  whenever 
they  encountered  an   enemy,  would   be   sure   to  find   themselves 
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SmmiT  inferior  in  fighting  power.  To  lay  it  down  that  the  enemy  most  be 
always  stvoidedj  was  a  programme  after  a  fashion  ;  bat  it  could  be 
realii*e<^l  with  greater  economy  by  gi^'ing  up  altogether  the  con- 
struction of  ifhips,  capable  of  nothing  more  serious  than  to  patrol  the 
ocean,  with  the  firm  intention  of  avoiding  a  hostile  encounter. 

After  all  these  discussions  as  to  the  policy  to  be  adopted  in  the 
reconstruction  of  the  fleet,  everyone  would  ask  whether,  in  view  of 
the  results  attained  in  the  trials  of  the  'Duilio,'  that  type  was  to 
be  repeated  without  modifications? 

If  he  rcfcollected  aright,  M.  di  San  Bon  had  expressed  the  opinion 
that  every  time  that  a  ship  was  to  be  laid  down,  instead  of  copying 
types  already  in  existence,  an  effort  should  be  made  not  only  to 
incorporate  the  improvements  which  had  been  finally  sanctioned  by 
naval  science,  but  even  to  anticijjate  the  future  developments  of 
naval  architecture.  M.  di  San  Bon  was  of  opinion  that  the  *  DuUio ' 
and  the  *  Dandolo '  were  constructed  in  conformity  with  these  ideas, 
and  did  all  he  could  to  accelerate  the  construction  of  those  vessels, 
increasing  the  armament  from  guns  of  60  tons  to  guns  of  100  tons 
weight. 

Tlie  *  Duilio  '  was  superior  in  armament  to  any  ship  afloat.  In 
evolutionary  qualities  the  diameter  of  the  circle  was  at  least  as  small 
as  that  of  the  other  armoured  ships  in  the  Italian  Navy.  The  speed 
exceeded  15  knots.  There  was  only  one  sliip  in  the  English  Navy, 
tlie  '  Alexandni,'  of  equal  8i>eed,  steaming  at  the  measured  mile 
15*09  knotH  as  against  the  15*04  of  the  *  Duilio.'  The  difference 
was,  in  point  of  fact,  inai)preciable.  There  was,  therefore,  in  the 
English  Navy  only  one  armoured  ship,  and  that  a  ship  distinctly 
inferior  in  fighting  jK)wer,  having  less  thickness  of  armour  and  less 
jjowerful  artillery,  which  had  steamed  15  knots.  All  the  others 
were    inferior    in    speed.      The    'Devastation'   steamed    13*8,   the 

*  Dreadnought '  14-5,  the  'Thunderer'  12-9,  the  'Alexandra' 
15*09  knots.  Hence,  with  reference  to  speed,  the  'Duilio'  was 
a  satisfactory  ship.  And  now,  in  view  of  the  results  obtained, 
should  th(?  now  ships  be  constructed  of  the  same  type  ?  M. 
Brin  would  be  the  first  to  answer  that  question  in  the  negative. 
The  progress  already  achieved  might  suggest  modifications  of  an 
even  more  radical  character  than  those  adopted  in  the  *  Italia '  and 

*  I^iMinto.'  It  was  difficult,  therefore,  to  determine  precisely  what 
design  it  would  be  most  advantageous  to  adopt  for  any  ship  to  be 
commenced  at  the  present  time.  The  Italian  Navy  had  entered 
upon  a  very  difficult  task,  one  which  was  not  altogether  free  from 
dangers,  but  in  which  success  could  only  be  obtained  at  some  risk. 
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Extracts  from  *  La  Nostra  Marina  Militare^^  by  Benedetto  Brin, 

With  the  introduction  of  steam,  navies  entered  into  a  period  of  Swnor 
inpessant,  and  ever  increasingly  rapid,  changes.  Hence  the  direction 
to  be  taken  in  the  construction  of  fleets  has  raised  the  most  im- 
portant questions :  questions  which  have  occupied,  and  still  occupy, 
the  thoughts  of  Governments  and  Parliaments.  Difficult  from  their 
very  nature,  they  became  much  more  so,  to  a  great  portion  of  the 
members  of  political  legislatures,  through  the  technicalities  of  lan- 
guage by  vhich  they  were  successfully  obscured.  Hence  is  manifest 
a  general  tendency  to  leave  the  solution  of  these  questions  entirely 
to  specialists. 

Amongst    oiurselves,   the   state   of    confidence   was   maintained  'Duilio* 
through  a  long  series  of  years.     The  two  great  armour-plated  ships  « Dandolo.* 
*  Duilio  '  and  *  Dandolo'  were  laid  down  in  1872  by  Admiral  Riboty, 
the  then  Minister  of  Marine.     Their  type  was  adopted  after  a  long 
study  by  the  Superior  Council  of  the  Navy. 

In  1873  he  was  succeeded  by  Admiral  San  Bon,  and  Parliament  Opinions 

to  tll6S6 

was  called  upon  to  give  its  especial  attention  to  the  condition  of  our  ships, 
fleet. 

San  Bon  pointed  out  the  ships  which  he  considered  bad,  those     San  Bon, 
he  considered  indiflFerent,  and  those  which  he  thought  good.    In  this 
last  category,  he  placed  without  hesitation  the  two  annour-plated 
ships  '  Duilio  '  and  *  Dandolo,'  then  in  course  of  construction. 

In  1875  the  shipbuilding  question  was  discussed  in  the  Chamber 
in  an  exhaustive  debate.  The  following  is  an  extract  from  the  speech 
delivered  by  Admiral  San  Bon  : — 

*  In  a  country  like  ours,  it  appears  to  me  that  there  are  various  Chamber  of 
systems  from  which  Parliament  might  make  a  selection.  .  .  .  spewh*of 

*  The  fourth  system,  which  I  projjose  following,  consists  in  this  ^"*  ^°* 
— that  when  about  to  lay  down  a  ship  you  should  examine  in  what 
direction   the   line   of    progress   is   tending;    consider    beforehand 

what  ideas  are  likely  to  prevail  at  the  time  the  vessel  is  launched, 
assuming  as  basis  for  this  forecast  the  general  tendency  which  ideas 
and  facts  have  followed  up  to  that  time.  Such  a  system  seems  to 
me  the  only  one  which  is  good,  economical,  and  acceptable  to  a  new 
country,  to  a  country  that  has  faith  in  itself.  Acting  in  this  way, 
when  a  vessel  is  at  last  launched,  yon  have  the  certainty  that  she 
will  remain  eflFective  for  a  fair  length  of  time,  because  when  she 
is  launched  she  will  be  superior  to  those  which  are  already  afloat, 
and  before  most  of  the  other  vessels  join  her,  she  will  have  time 
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to  do  her  twenty  years  of  service  without  falling  too  much  to  the  rear. 
My  predecessor,  Admiral  Riboty,  understood  this  system,  and  showed 
that  he  understood  it  by  laying  down  the  two  armour^lated  ships 
"Dandolo"  and  "Duilio."  A  ship  like  the  "Dandolo"  or  "Duilio'^is 
worth  in  herself  a  fleet  of  the  older  ironclads  which  we  possess.  A 
struggle  between  the  "  Duilio  "  and  the  combined  remainder  of  our 
fleet  would  be  no  doubtful  struggle,  if  the  vessels  are  considered 
simply  as  armoured  vessels.  The  "  Duilio  "  would  have  sufficient  speed 
to  keep  at  the  requisite  distance  to  avoid  being  hit.  She  would 
have  most  effective  guns,  and  all  the  rest  of  the  fleet  would  pre- 
sumably give  way  before  this  one  ship.  She  would  place  herself  at 
a  range  where  she  would  be  absolutely  invulnerable,  and  would  send 
her  projectiles  one  after  the  other  with  great  accuracy — and  this 
because  when  a  man  is  in  perfect  security  he  aims  well — ^and  so  the 
"  Duilio  "  would  rid  herself  of  all  the  rest  of  our  fleet.  Hence  she  is 
an  eminently  economical  vessel,  however  costly ' 

In  every  discussion,  the  first  essential  to  admit  of  our  arriving  at 
truth,  is  an  exactness  of  terms,  a  unity  of  measure,  well  defined  and 
understood.  In  the  fleet  with  which  Queen  Elizabeth  opposed  the 
Spanish  armament,  the  English  i>ointed  to  the  '  Triumph,'  a  ship  of 
1,000  tons  burden,  as  an  immense  ship  ;  but  a  few  years  lat^r,  under 
James  I.,  the  *  Prince  Royal '  was  a  ship  of  the  first  class  with  1,600 
tons. 

The  'Victory,'  Nelson's  flagship  in  1805,  a  three-decker  of  120 
guns,  was  of  3,300  tons  displacement ;  the  '  Queen,'  a  vessel  of  the 
same  class,  but  built  in  1839,  was  of  5,000  tons;  and  the  French 
'  BretAgne,'  a  first-class  screw,  built  in  1856,  was  of  6,500  tons. 

They  were  neither  small,  medium-sized,  large,  nor  gigantic,  but 
the  best  vessels  which  naval  art  could  produce  in  each  of  those 
periods. 

The  large  size  of  a  ship  cannot  in  itself  be  considered  as  an  ele- 
ment of  power  ;  but  as  it  may  be  taken  for  granted  that  no  one  ever 
built  a  big  ship  simply  for  the  sake  of  having  a  big  ship,  but  in  order 
to  admit  of  the  introduction  of  something  useful  or  necessary,  with  a 
view  to  obtaining  a  greater  fighting  power;  so,  taking  into  con- 
sideration that  the  size  of  ships  has  gone  on  increasing  from  hand 
to  hand,  the  only  logical  conclusion  is  that  our  predecessors  foimd 
themselves  driven  by  sheer  necessity  to  enlarging  their  ships. 

During  the  War  of  Independence  the  United  Stides  had  not 
time  to  think  about  a  Navy,  but  no  sooner  was  peace  established 
than  they  determined  to  build  two  frigates  larger  than  the  English 
frigates,  and  armed  them  with  bigger  and  heavier  guns.    They  were 
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Darned  the  *  Constitution'  and  '  United  States,'  and  were  launched  in      %«or 
1797.     They  carried  44  very  heavy  guns.     The  weight  of  iron  fired 
by  one  broadside  of  the  *  Constitution '  was  768  lbs. ;  an  English 
broadside,   fired   from   the   same   number   of  guns,   weighed   only 
517  lbs. 

In  1812  war  broke  out  between  Great  Britain  and  the  United 
States ;  and  it  became  apparent  that  the  American  Navy  had  been 
well  advised  in  adopting  the  principle  of  building  shijxs  which  should 
be  individually  more  powerful  than  the  corresponding  ships  of  the 
rival  Power. 

On  August  19,  1812,  the  *  Constit  ution '  met  the  English  frigate 
*  Guerri^re,'  with  the  result,  that  after  a  fifteen  minutes'  fight,  the  latter 
had  to  strike,  and  surrender,  to  the  superior  fire  of  the  American 
frigate.  About  the  end  of  the  month  of  October  of  the  same  year, 
the  *  Macedonian,'  an  English  frigate  of  38  gims,  met  tlie  American 
frigate  *  United  States,'  was  disabled  by  her,  and  surrendered.  There 
was  a  third  fight,  this  time  between  the  *  Java  '  and  the  *  Constitu- 
tion,' with  the  same  result. 

Taught  by  the  results  of  the  war  of   1812-15,  the  Americans 
persevered   more  than  ever  in  their  naval  policy,  and   introduced 
a  new  class  of  Irigate,  in  which  the  fundamental  idea,  of  securing  a  «Minne- 
superiority  over  the  corresponding  types  of  other  navies  by  means  •****"  "*'• 
of  increased  size  in  hull  and  guns,  predominated    still  more  pro- 
minently. 

These  new  frigates  were  a  kind  of  war-ship  never  seen  afloat 
before,  and  in  their  sphere  marked  a  revolutionary  epoch  in  naval 
architecture.  The  *  Minnesota '  may  be  taken  as  the  type  of  this 
class  of  vessels,  and  the  following  were  her  dimensions : — 

length  .  ,  .    2C0  feet,  or  04  feet  longer  than  an  English 

ship  of  90  guns 

Breadth  .  .51  ft.  4.  in. 

Tonnage        .  .  .    8|307  tons  burden,  or  1,000  tons  more  than 

an  English  ship  of  90  guns 

Weight  of  broadside  fire       .    2,400  lbs.,  or  three  times  the  weight  of  the 

broadside  of  an  English  ship  of  00 
guns 

These  American  frigates,  which  had  almost  twice  the  tonnage,  and 
thrice  the  gun  power,  of  a  90-gun  ship,  might,  with  much  more 
reason,  have  been  called  *  gigantic  ships '  than  the  '  Duilio '  and 
'Italia,' which  are  hardly  one-seventh  larger  than  other  armoured  ships. 
The  American  historian,  instead  of  taxing  them  with  exaggeration, 
proceeds :   '  These   data   clearly  show   the   direction  in  which   the 
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^ignor  American  Navy  had  embarked.  The  aim  they  had  in  view  was  to 
create  a  class  of  ships  more  formidable  than  any  existing.  The 
manner  in  which  the  great  guns  of  the  "  Kearsage  "  struck  and  sank 
the  "  Alabama,"  clearly  shows  that  ships  like  the  "  Minnesota  "  would 
have  destroyed  easily  every  wooden  ship  then  afloat.  In  a  war 
with  Great  Britain  the  triumphs  of  our  first  sea  fights  would  have 
been  renewed  on  a  larger  scale,  and  with  more  decided  effect.  No 
doubt  the  Navy  of  the  United  States,  small  as  regards  numbers, 
could  not  have  coped  with  the  immense  fleets  of  England,  but  the 
"  Minnesota,"  or  any  other  ship  of  the  same  class  and  armament, 
would  have  captured  any  isolated  English  ship  she  might  have  come 
across.' 

To  whatever  side,  therefore,  we  turn,  we  find  that  whenever  ships 
of  greater  power  have  been  wanted,  the  way  of  getting  such  ships  ha 
been  by  building  them  of  a  larger  size  ;  and  it  would  be  difficult  to 
find  exceptions  to  this  principle,  which  therefore  by  its  frequent  re- 
petition acquires  the  character  of  a  general  law.  .  .  . 
First-class  1'^^®  elements  which  serve  as  the  basis  for  studying  and  ascertain- 

battie  ship,  jj^g  ^]^at  a  first-class  line-of-battle  ship  ought  to  be,  are  few  and 
simple.  Admiral  San  Bon  explained  them  with  much  clearness  in 
the  debate  of  1875.  .  •  . 

These  elements  are  three  :  great  speed,  to  keep  it  in  one's  power 
either  to  attack  with,  or  to  run  from,  the  insidious  weapons  of 
modern  science  ;  next,  guns  which  shall  not  be  inferior  to  those 
carried  by  foreign  ships ;  and  lastly,  armour  that  shall  not  be  pierced 
by  foreign  guns.  The  nation  which  on  the  breaking  out  of  war 
possesses  a  few  ships  constructed  on  these  principles,  can  be  sure  of 
beating  any  number  of  ships  in  which  these  qualities  are  wanting. 
It  is  useless  to  imagine  that  '  numbers  '  in  themselves  constitute  a 
force  that  can  be  independent  of  the  absolute  force  of  each  single 
unity  of  which  the  total  is  composed.  .  .  . 
AiTOour.  In  America,  when  it  gradually  transpired  that  the  Confederates  were 

putting  most  powerful  guns  on  their  ships,  experiments  were  made 
as  to  the  thickness  of  armour  required  to  protect  the  sides  of  a  ship 
against  such  guns.  It  thus  came  to  pass  that  by  the  end  of  that  war, 
plates  were  being  used  of  30  c/m.  (12  inches)  and  more;  and  through- 
out that  war  it  was  proved  that  the  ship  which  relatively  possessed 
invulnerable  armour,  invariably  destroyed  with  her  guns  the  more 
vulnerable  ship  she  encountered ;  and  in  her  turn  was  sure  to  be 
destroyed  herself  when  meeting  and  fighting  a  ship  whose  guns 
were  able  to  injure  her  armour.  .  .  . 

Hence,  if  the  question  as  to  what  the  dimensions  of  a  ship  ought 
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to  be  is  put  in  this  way,  namely,  that  given  the  necessary  power  of     Signor 

artillery  and  the  required  protection  of  armour,  the  problem  will  be       .* 

best  solved  by  the  smallest  ship,  I  say  now,  as  I  have  said  before,  I  JJ^the'" 
entirely  agree  with  this  principle.  Mississippi. 

In  this  order  of  ideas,  the  monitors  give  a  very  good  solution  of 
the  problem,  as  the  surface  they  present  out  of  water  is  small,  and 
what  they  do  present,  the  turrets,  can  easily  be  protected  by  powerful 
armour ;  but  just  because  they  possess  such  a  low  freeboard  they  are 
not  sea-going  ships. 

In  the  *  Duilio '  we  have  tried  to  solve  the  double  question  of 
fighting  and  sea-going  qualities  in  one  ship. 

If  you  want  monitors,  you  have  only  to  repeat  the  '  Duilio  '  type 
on  a  smaller  scale.  .  .  . 

I  shall  refer  to  another  naval  action  during  the  American  War, 
that  which  was  fought  on  the  Mississippi,  at  Vicksburg,  on  the  15th 
of  July,  1862,  and  which  the  historian  tells  us,  *  completely  proved, 
as  had  already  been  done  in  the  case  of  the  "  Merrimac,"  the  immense 
superiority  of  armoured  ships  over  every  kind  of  wooden  vessel,  and 
over  ships  insufficiently  protected  by  armoitVy  as  were  our  ships  in 
the  Mississippi. 

*  It  was  known  that  the  Confederates  were  building  an  ar- 
moured ship  on  the  Mississippi,"  the  "  Arkansas,"  a  vessel  they  hoped 
would  be  able  to  destroy  the  Federal  squadron  that  was  in  those 
seas.  It  was  resolved  to  send  another  squadron  to  fight  the 
ironclad ;  it  consisted  of  the  ironclad  "  Carondolet,"  armed  with 
smooth-bore  guns  of  nine  and  eight  inches,  and  one  rifled  100-lb. 
gun ;  of  the  gunboat  "  Tyler,"  and  the  ram  "  Queen  of  the  West." 
No  sooner  had  these  vessels  entered  the  waters  of  the  Mississippi 
than  they  were  attacked  by  the  "  Arkansas,"  which  bore  down  u]ix>n 
them  at  great  speed.  The  "  Arkansas "  carried  eight-inch  rifled 
guns. 

*  The  Federal  ironclad  "  Carondolet,"  and  the  "  Tyler,"  opened  fire, 
but  ¥rithout  eflfect,  whilst  on  the  other  hand,  the  Confederate  shots 
riddled  their  sides  and  injured  the  crews.  It  was  with  difficulty  that 
they  fell  back  behind  the  rest  of  the  squadron,  and  became  imser- 
viceable. 

*The  "Arkansas"  continued  her  course,  jiassed  through  the 
squadrons  of  Admirals  Davis  and  Farragut,  received  point  blank  the 
fire  of  their  nine  and  ten-inch  guns,  and  returned  it  with  her  couple 
or  so  of  guns.  The  result  then  was,  that  within  a  few  minutes 
the  "  Arkansas  "  had  entirely  passed  through  the  two  squadrons,  and 
had  anchored  under  the  guns  of  Vicksburg,  without  a  single  man 
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Signor      killed  OF  wounded  on  board ;  whilst  the  Federal  squadrons  lost,  the 
one  fifty-seven  and  the  other  seventy-seven  killed  and  wounded. 

*  Thus,  a  properly  protected  ironclad  routed  in  a  few  minutes 
another  insufficiently  protected  ironclad,  and  caused  heavy  losses 
in  killed  and  wounded  to  two  squadrons  which  together  were  not 
able  to  stop  her  course.  The  two  Admirals  were  determined  to 
make  every  exertion  to  destroy  the  "  Arkansas,"  but  without  effect. 
The  wooden  ships  fired  on  the  forts,  whilst  the  ironclad  "  Essex  "  and 
the  ram  "  Queen  of  the  West "  proceeded  to  attack  the  "  Arkansas.** 

*The  "Essex"  came  down  upon  her  at  full  speed,  but  the  Con- 
federate slipped  her  cable  and  cleared,  so  that  the  "  Essex  "  ran  into 
a  bank;  nevertheless  she  fired  her  guns  at  short  range,  without  how- 
ever injuring  the  Confederate.  Meanwhile  the  "  Queen  of  the  West," 
in  making  an  attempt  to  ram  the  "  Arkansas,"  was  so  damaged  by 
the  latter's  fire  that  she  had  the  greatest  difficulty  in  getting  back  to 
her  anchorage. 

*  The  "Essex"  received  three  (direct)  shots  from  the  "Arkansas": 
one  pierced  her  armour,  and  entered  the  battery,  where  it  disabled 
four  men  ;  another  pierced  through  her  armour,  and  embedded  itself 
in  some  timber,  and  so  did  a  third  shot.  Admiral  Farragut  adds  that 
another  shot  would  have  reduced  the  ship  to  a  very  bad  condition.' 

The  writer  is,  therefore,  right  in  asserting  the  immense  inferiority 
of  insufficiently  protected  ironclads  to  those  which  have  the  requisite 
armour. 

To  throw  further  light  on  this  question,  viz.,  as  to  the  necessity 
of  sufficient  armour,  I  shall  refer  to  the  action  at  Mobile  between 
Farragut  and  the  Confederates.  .  .  . 
^      ,,  Admiral  Farrae^ut  commanded  the  squadron  which  was  to  attack 

at  Mobile.     Mobile,  which  was  strongly  defended  by  forts,  torpedoes,  and  a  Con- 
federate squadron  under  Admiral  Buchanan. 

He  was  pressed  by  the  Government  to  begin,  and  he  therefore 
made  a  personal  reconnaissance  of  the  defences,  forts,  and  guns,  the 
obstructions  placed  by  the  rebels  across  the  canal  between  Fort 
Gaines  and  Fort  Morgan,  and  the  strength  of  the  Confederate  squadron. 
He  became  convinced  that  with  one  monitor  he  should  be  able  to 
destroy  the  whole  Confederate  scjuadron,  and  then  reduce  the  forts 
with  the  help  of  the  troops.  He  informed  the  Ministry  that  the  Con- 
federates had  a  very  powerful  ironclad,  the  *  Tennessee,'  besides  a  few 
gunboats  partially  armoured,  and  that,  as  it  would  be  hopeless  for 
him  to  attack  Mobile  without  an  ironclad  ship,  he  requested  that  one 
might  be  sent.  .  .  . 
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At  last,  towards  the  end  of  July,  the  Government  was  able  to  Si^or 
send  him  four  monitors,  and  he  fixed  the  5th  August  for  his  grand  '^'"' 
attack  on  a  fortress  defended  by  a  squadron.  He  had  fourteen 
wooden  steamers  under  his  orders,  and  the  four  monitors,  *  Tecumseh,* 
*  Manhattan,'  *  Vinnetago,'  and  *  Chickasaw.'  The  wooden  ships  were 
bound  together  in  couples,  so  that  if  one  was  disabled  the  other  could 
serve  as  a  tug.  The  monitors  were  to  take  up  their  position  between 
the  forts  and  the  wooden  vessels.  .  .  . 

The  Confederate  Admiral  waited  the  approach  of  Farragut's 
squadron  that  he  might  attack  the  ships,  as  he  had  done  at  New 
Orleans,  after  they  had  been  riddled  and  thrown  into  disorder  by  the 
fire  of  the  forts. 

Having  forced  the  passage,  the  Federal  squadron  either  took, 
battered,  or  di8i)ersed  the  Confederate  gunboats.  Fifteen  minutes 
later,  the  *  Tennessee,'  with  Admiral  Buchanan  on  board,  moved  from 
under  the  protection  of  the  guns  of  Fort  Morgan,  and  bore  down 
straight  on  the  Federal  fleet,  leaving  behind  the  three  smaller  iron- 
clads, which  were  but  poorly  protected.  '  The  struggle  which  followed 
was  one  of  the  finest  recorded,  and  at  the  same  time  showed  the  com- 
parative value  of  the  various  weapons  which  were  being  used  in  the 
American  War.  .  .  .' 

'  By  those  who  believe  in  numbers,  Buchanan  must  be  regarded 
as  a  madman  ;  but  let  us  put  ourselves  into  his  position,  and  consider 
the  calculation  he  must  have  made.  "  It  was  true  that  the  *  Merri- 
mac '  had  been  obliged  to  retire  before  a  monitor,  but  she  had  not 
been  much  damaged  by  the  11-inch  guns,  although  her  armour  was 
only  10  c/m.  (4  inches)  thick.  But  the  *  Tennessee's '  battery  was 
protected  by  armour  of  1 5  c  /m.  (6  inches),  a  thickness  of  armour  which 
had  not  yet  been  pierced.  He  knew  that  his  ship  was  invulnerable, 
not  only  as  regards  the  9-inch  guns  and  those  carried  by  the  wooden 
ships,  but  also  as  regards  the  11 -inch  Dahlgren  guns  carried  in  the 
monitors.  There  was  no  reason  to  be  alanned  by  the  fibortive 
attempts  which  the  wooden  vessels  had  made  to  ram  his  ship ;  on  the 
contrary,  he  was  sure  he  could  destroy  them  one  after  the  other. 
There  was  only  one  vessel  in  Farragut's  squadron,  whose  guns  \w  need 
fear,  those  of  the  *  Manhattan,'  but  there  was  not  a  naval  officer 
who  at  that  time  believed  that  15-inch  guns  could  penetrate  through 
armour  of  15  c/m.  (6  inches)."  Judging,  then,  from  the  data  at  hand, 
had  not  Admiral  Buchanan  fair  reason  for  believing  that  he  should 
be  able  to  destroy  a  large  portion  of  the  Federal  fleet  before  being 
himself  reduced  to  siurender  ?....' 
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5^«w  When  the  *  Tennessee'  was  seen  to  approach,  tlie  Fedentl  ships 

loosed  their  anchors,  and  prepared  for  action.  Farragut's  intention 
was  to  fire  into  and  ram  the  enemy.  The  necessary  orders  were 
given,  and  the  ships  advanced  to  their  dangerous  work.  The  '  Mon- 
ongahela,'  a  large  corvette  of  1,400  tons  burden,  armed  with  several 
9-  and  11-inch  gims,  bore  down  at  full  steam  upon  the  *  Tennessee,' 
rammed  her  with  considerable  force,  and  fired  her  guns  within  a  few 
feet.  The  *  Tennessee  '  was  not  in  the  least  damaged,  but  the  cor- 
vette had  her  ram  shattered.  Immediately  after,  the  '  Lackawanna,' 
a  screw  corvette  of  the  same  size,  rammed  down  at  full  speed  into 
the  *  Tennessee's '  broadside.  The  concussion  produced  by  the  shock 
started   the   corvette,   and,   beginning   to   fill,    she    retired.      The 

*  Tennessee '  had  received  no  injury,  and  meanwhile  was  doing  great 
execution  with  her  guns,  though  her  own  attempts  to  ram  also  failed. 

The  *  Haitford '  then  attempted  to  strike  the  '  Tennessee,'  but  tlie 
latter  avoided  the  shock,  and  the  ships  touched   sideways.     The 

*  Hartford '  fired  her  whole  broadside  at  a  ten-feet  range,  without 
producing  any  effect.  The  *  Tennessee '  replied  with  her  two  guns  ; 
one  missed  fire,  but  a  shell  from  the  other  went  through  the  *  Hart- 
ford's '  side  and  burst,  killing  and  wounding  many  of  the  crew,  and 
doing  a  great  deal  of  damage.  The  *  Hartford '  endeavoured  to  dis- 
engage herself  in  order  once  more  to  ram  the  '  Tennessee,'  but  in- 
stead, was  herself  struck  by  the  *  Lackawanna,'  which  sank  from  the 
shock.     The  screw  ship  *  Brooklyn'  fired  her  9-inch  guns  at  the 

*  Tennessee '  without  result,  but  was  herself  considerably  injured  by 
the  *  Tennessee's '  retiuTi  fire ;  whilst  another  Federal  screw  ship, 
though  seriously  suffering  herself  from  the  *  Tennessee's '  fire,  could 
do  nothing  to  return  it. 

The  two  armoured  monitors  of  Farragut's  squadron,  the  *  Chick- 
asaw '  and  *  W^innebago,'  now  came  up,  and  opened  fire  with  their 
11-inch  guns,  but  without  effect.  Then  at  last  the  third  monitor, 
the  *  Manhattan,'  advanced  with  her  1.5-inch  guns.  A  15-inch  shot 
struck  the  *  Tennessee's '  casemate,  penetrated  through  the  armour 
of  15  c/m.  (6  inches)  and  imbedded  itself  in  the  backing.  Three  more 
shots  were  fired,  of  which  one  penetrated  through  and  broke  the 
steering-wheel ;  another  jammed  the  armour  of  one  of  the  ports  so 
seriously  as  to  render  its  gun  unserviceable.  So  that  the  *  Tennessee,' 
after  gallantly  fighting  and  spreading  destruction  all  roimd,  was  at 
last  obliged  to  strike  her  flag  and  surrender. 

After  the  *  Tennessee  '  had  fallen  into  the  power  of  the  Federals 
it  was  ascertained  that  no  fewer  than  nine  11 -inch  shots  had  struck 
the  rear  of  her  casemate,  over  the  restricted  surface  of  a  few  square 
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feet,  without   i^enetrating;  and  that  in  the  ceiitrr  nf  li#  r  ca-.rii.'iT.-      >,qH'>r 
between  the  two  ports,  a  solid  15-inch  shot  had  cninplr-ttly  >};;iTTM|.-.i 
the  armour  and  hacking,  displacing  inside  a  curnjutct  m;!-*-  mF  Tii]i|.*-r 
of  about  three  feet  by  four.     This  was  the  only  >h»^T  whicli  1 1 ♦•'•••-:•  i- 
tated  the  surrender  of  the  ship. 

From  this  account  we  learn  that  Aihiiintl  HiK-liaiiau,  'aIiu  had 
already  exiierienced  the  relative  [Kjwer  of  ann'mr-platiuir  at  Nrw 
Orleans,  when  he  had  to  face,  with  four  aniiour-jflattri  -hij'S,  a  \V'*-\ 
of  seventeen  powerful  vessels,  of  which  thre^  \\*'Vtt  in^nrlad-,  I'ft 
behind  the  three  ironclads  which  were  in«uflB<'irntly  }>i'ot»rrf»<l,  ron- 
sidering  it  wiser  to  trust  to  the  one  vessel  whirh  was  jimt ♦•<•?..'(]  with 
15  c/m.  (6  inches)  of  iron  plating,  a  thickn».':?>  whicli  he  r-'Hi-ri'h  r»(l 
could  not  be  i)enet rated  by  the  enemy's  gun>. 

If  he  was  deceived,  it  must  be  reniembeivfl  th.it  h«-  was  unawar*' 
that  there  was  one  gun  alx)ard  the  enemy's  fl^M-t  whirh  npnJ*!  pi^-n*. 
his  armour. 

Fourteen  screw  ships  and  two  ironclads  attar-kod  }>ii<;ljaiiaii'-  on*- 
ship  with  their  guns  and  rams,  and  onlyenrled  in  hurtiutr  them-^lv^-s  ; 
but  on  the  arrival  of  one  ironchid  with  lo-iiuli  guns,  one  -in^^le 
shot  from  her  guns  sufficed  to  redur*.*  the  enrmy  ari'l  >;iv»-  tin-  oth<T 
ships  from  disaster.  .  .  . 

The  naval  actions  fought  between  thr*  ('liilians  anrl  t}i»-  l'»'ni\iaii<  'Jiua-'rHr.' 
have  been  confirming  the  results  of  thi*  Am»ii^-an  war.  'J'lif  ^luall 
Peruvian  monitor'  Huascar '  sink  sevenij  rijilijin  slii|>-,  w}ii<}j,  arer.nl- 
ing  to  the  first  accounts,  includcfd  one  ironeUirl,  tiioni^jj  it  wa-  after- 
wards ascertained  that  this  ironclad  liarl  foundered  thron^li  strikin;; 
a  rock.  However,  there  immediately  sprang  up  in  Knc^laml  a  i-vy  in 
favour  of  small  ironclads.  The  T'nneH  ealierl  f<>r  tli*-  r'oii-tru«ti<»ri 
of  ships  like  the  '  Huascar.' 

Fortunately,  a  few   days   after  tlie   •Hua-<-ar'   «-neount«r«Ml  the   Si.4'..«L 
Chilian  ironclad  '  Almirante  Cochrane.'     The  Jitt  le  *  llnasrar  *  tri«'«l  tn 
ram,  and  failed.     The  larger  and  faster  '  ('odiranr  '  always  krpt    the 

*  Huascar'  under  the  fire  of  her  heavy  guns,  and  took   ]»ossessirni  of 
the  *  Huascar.'  .  .  . 

With  the  notion  of  size  is  t^eiierally  attaelierl  the  attribute  of 
slowness,  laziness.  The  '  Duilio,' with  her  15  inches,  is  tlie  fastest 
ironclad  we  have,  and  she  can  turn  in  a  circle  of  a  diameter  of 
380  metres,  that  is,  in  a  smaller  circle  than  all  rmr  other  inm- 
clads.  .  .  . 

The  Austrian  ironclad  '  Kaiser  .Max,'  which  struck  and  sank  the 

*  Ke  d'ltalia  '  at  Lissa,  circled  with  a  diameter  of  977  metres,  taking 
nine  minutes  to  complete  the  circle,  with  a  s[)eed  of  nine  miles ;  but 
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Signor     the  *  DuiUo,'  with  a  circle  of  380  metres,  completed  in  five  minutes  at 
a  speed  of  15  miles,  is  declared  to  be  a  bad  ram  !  .  .  . 
I^t  us  pass  to  the  question  of  speed. 

To  dispense  with  speed  is  to  renounce  and  give  over  to  others 
that  great  advantage  of  being  able  oneself  to  decide  whether  one  will 
fight  or  will  not  fight ;  the  faculty  of  having  it  in  her  own  power  to 
determine  when,  how,  and  where  she  will  fight ;  to  choose  which  and 
what  sort  of  ships  she  will  pass,  isolate,  or  fight.  To  adopt  such  a 
naval  policy  would,  for  a  Navy  of  the  second  order,  be  to  renounce  all 
hope  of  being  able  to  fight,  with  a  chance  of  success,  against  a  Navy 
superior  in  point  of  numbers.  .  .  . 

Drfta;ifht  of         According  to  Maldini,  the  great  draught  of  our  four  largest  ships 

li.iHini        is  their  great  fault.  •  .  • 

England  has  constructed  the  *  Inflexible '  with  the  special  object 
of  being  able  to  make  the  passage  of  the  Suez  Canal.  ... 

I  have  wearied  myself  in  seeking  what  interests  we  have  to  defend 
against  maritime  Powers  beyond  the  Suez  Canal.  To  defend  our  in- 
cipient commerce  in  Africa  against  the  small  states  unprovided  with 
a  Navy,  we  have  plenty  of  ships — even  ironclads — which  can  pass 
through  the  Suez  Canal.  .  .  . 

Dimenaions         But  let  US  consider  now  another  point  raised  in  argument  by 

rn«tf:«   Signer  Maldini. 

of  ram.  *Let  US  consider,' he  says,  *  the  probable  result  of  an  engage- 

ment between  a  gigantic  vessel  and  two  ironclads  of  ordinary 
dimensions.  What  will  happen  in  such  a  case?  The  gigantic 
ship  will  charge  with  the  ram  one  of  the  ordinary  ships,  and  will 
sink  her  without  doubt ;  but  will  she  at  the  same  time  be  in  a 
position  to  defend  herself  against  the  ram  of  the  other  ironclad  ? 
I  think  not ;  on  the  contrary,  in  executing  the  first  charge  the 
gigantic  ship  will  present  the  best  possible  mark  to  tne  enemy, 
and  will  be  in  the  position  the  best  adapted  for  being  rammed  by 
her." 

Signor  Maldini,  it  may  here  be  observed,  shows  himself  exclu- 
sively a  partisan  for  fighting  with  the  ram,  since  he  hardly  mentions 
cannon,  and  is  altogether  silent  on  the  question  of  tor})edoes.  He 
assumes  that  the  '  Italia '  charges  against  one  vessel  of  the  group, 
and  that  at  the  same  moment  another  vessel  charges  and  sinks  the 
'  Italia.'  It  must  be  pointed  out  that  tliis  is  a  tissue  of  gratuitous 
suppositions. 

The  group  cannot  overtiike  the  single  ship.  She  can  always 
be  mistress  of  the  situation,  and  maintain  herself  in  front,  in  the 
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rear,  on  the  flank  of  the  groap,  at  whatever  distance  she  pleases,  by      Signor 
changing  these  positions,  by  approaching  nearer  or  drawing  away 
from  the  group,  in  order  to  attack  one  of  the  vessels.     This  certainly 
constitutes  a  great  advantage,  not  hypothetical  but  real.  .  .  . 

What  will  those  say  who  consider  the  ram  the  chief  mode  of  at- 
tack, the  powerful  artillery  to-day,  and  when  they  look  to  the  torpedo, 
80  felicitously  called  by  a  French  Admiral  the  spur,  of  some  hundreds 
of  metres  in  length  ?  Before  these  powerful  and  murderous  weapons 
were  invented,  even  naval  men  were  inclined  to  consider  the  ram  as 
the  principal  means  of  attack. 

I  recollect  that  in  1860,  as  captain  of  frigate,  San  Bon  was 
sent  to  England  to  study  the  question  of  ironclad  ships.  In  a  report 
to  the  Government  he  detailed  his  ideas  of  the  *  ram,'  and  this 
report  resulted  in  orders  being  given  for  the  '  Affondatore,'  a  ship  of 
great  speed,  and  especially  constructed  with  the  object  of  attacking 
the  enemy's  ships. 

But  he  who  in  1 860  was  the  supi>orter  of  ships  armed  as  it  were 
only  with  the  *  spur,'  changed  his  o^nnion  when  he  saw  the  100-ton 
gun,  capable  of  crushing  the  largest  ironclads,  and  the  insidious 
torpedo,  with  its  speed  of  26  miles  an  hour :  the  torpedo,  which,  as 
we  have  before  said,  may  justly  be  compared  to  a  spur  of  300  metres 
long.  .  .  • 

It  is  worth  while  briefly  to  relate  the  studies  of  the  Council  with  QmncU  on 
regard  to  the  construction  of  the  new  ships.  ^V^ms 

When  I  was  Minister  of  Marine,  at  the  end  of  1877,  I  charged 
the  Council  to  take  into  consideration  the  laying  down  of  a  new  line- 
of-battle  ship. 

Availing  myself  of  the  power  given  me  by  the  decrees  by  which 
the  Council  was  instituted,  I  considered  it  advisable,  on  account  of 
the  gravity  of  the  question,  to  add  some  naval  officers  to  the  ordinary 
members.' 

The  Council  being  thus  reinforced,  determined,  as  the  basis  of  its 

'  The  Council  on  that  occasion  was  composed  as  follows :  — 

Vice- Admirals  .  .  .  ( Di  Brocchetti,  President 

'( Di  San  Bon 
Rear-Admirals  .  .  Bucchia  and  Fincati 

/Albini,  Director-General  of  Artillery 
p       ,^        .  1  Caimi,  Director  of  Artillery,  Ist  Dep. 

^  '  '  '1  Lovera,  Director  of  Artillery,  2nd  Dep. 

V  Tilling,  Director  of  Artillery,  3rd  Dep. 
In8p<'Ctor  of  Shipbuilding  .     Mattei 

Four  directors  of  Shipbuilding  .     Michele,  Pucci,  Torre,  Vigna 
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Swnor  studies,  to  ascertain  the  smallest  ship  that  could  be  made  consis- 
tently with  preserving  all  the  qualities  indispensable  for  a  line-of- 
battle  ship.  Since  the  time  the  '  Italia '  was  planned,  many  im- 
provements had  been  introduced  into  machinery.  It  was  therefore 
determined  to  adopt  engines  of  a  newer  and  lighter  type,  and  thus 
was  established  the  first  reduction  in  the  size  of  the  ship.  It  was 
imanimously  resolved  to  retain  guns  of  100  tons  weight. 

It  was  known  that  France  had  jmssed  from  guns  of  48  tons  to  72 
tons,  and  it  was  agreed  that  it  would  be  a  great  error  for  us  to  go 
backwards.  But  though  the  Council  decided  not  to  go  below  the 
100-ton  gun,  they  determined  to  reduce  the  number  of  guns  to  two. 
This  was  a  return  to  the  armament  originally  projected  for  the 
'  Italia.'  It  was  further  decided  to  make  a  reduction  in  weight  of 
machinery.  In  1878,  in  conformity  with  these  instructions,  the  plan 
of  the  new  ship  was  prepared.  It  was  to  be  sensibly  smaller  than 
the  *  Italia '  or  the  *  Lepanto.'  .  .  . 

What  was  it  then  that  the  Superior  Naval  Council  did  in  1878  ? 

It  recognised  that  the  power  of  offence  did  not  consist  in  the 
number  but  in  the  calibre  of  the  guns ;  it  maintained  the  calibre,  but 
reduced  the  number.*  .... 

But  in  spite  of  this,  the  Superior  Council  having  taken  into  con- 


*  In  order  to  show  how  true  it  is 
that  by  diminishing  the  size  of  a  ship 
her  power  is  enormously  reduced,  I  will 
compare  the  two  English  ships,  the 
*  Inflexible '  and   *  Agamemnon  ' ;   they 


are  of  the  same  type,  so  much  so  that 
the  '  Agamemnon  '  was  called  a  reduced 
*  Inflexible  * ;  they  were  both  designed 
by  the  same  constructor.  These  are  the 
chief  particulars  of  the  two  ships  : — 


Displacement  .... 

Number  of  screws  .... 

Number  of  revolving  turrets 

Thickness  of  armour-plating  at  water-line  :  inches 

Thickness  of  turrets 

Number  of  guns      .... 

Weight  of  each  gun :  tons  . 

Weight  of  projectile  :  lbs.  . 

Weiffht  of  charge :  lbs. 

Total  force  of  projectile  at  muzzle  :  foot-tons 

Perforating  force  of  projectile  at  muzzle :  per  inch 
of  circumference .... 

Thickness  of  iron  armour-plating  they  could  pene- 
trate at  muzzle    .... 

Speed  in  miles        .... 


'  Inflexible ' 


*  Agamemnon ' 


11,600 

8,640 

2 

2 

2 

2 

24 

18 

17 

16 

4 

4 

80 

38 

1 ,708 

818 

450 

130 

29-663 

11-357 

691  foot-tons 

?  28  inches 
14 


289  foot-tons 

17*2  inches 
13 


Having  thus  reduced  the  size  of  the 
ship,  and  hence  its  cost,  you  have  a 
Tosael  with  one  mile  less  speed,  with 
armour-plating  of  18  inches  instead  of 


24,  with  the  same  number  of  guns,  but 
a  power  less  by  one-half. 

The  ^  Inflexible  *  can  penetrate  the 
plates  of  the  'Agamemnon'  at  2,000 
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siderdtion  every  legitimate  desideratum,  came  to  the  conclusion  to      Sipnot 
construct  a  smaller  vessel,  which  relatively  to  its  fighting  powers 
would  cost  more ;  but  they  did  not  arrive  at  the  conclusion  of  wasting 
money  by  constructing  a  vessel  which  would   not   satisfy  all  the 
essential  requirements  of  a  line-of-battle  ship. 

On  this  occasion  two  officials  took  a  still  more  decided  view. 
Admirals  San  Bon  and  Fincati  proposed  for  consideration  a  ship 
of  reduced  tonnage  which  should  be  armed  with  only  one  gun  of  100 
tons.  The  great  majority  of  the  other  officials  opposed  so  great  a 
reduction  in  the  armament  of  the  new  ships.* 

Subsequently  the  Minister  of  Marine,  Admiral  di  Brocchetti,  sent 
Inspector  Mattel  and  myself  to  France  and  England  in  order  to 
examine  the  prevalent  ideas  in  those  countries  with  regard  to  iron- 
clads and  their  armament. 

When  our  mission  was  accomplished,  the  Superior  Naval  Council, 
with  whom  were  associated  many  distinguished  officers,  was  again 
called  together  by  the  Minister  di  Brocchetti,  to  consider  the  plans 
for  our  new  line-of-battle  ships. 

On  this  occasion  Inspector  Mattel  and  myself  were  called  on  to 
stat^  the  impressions  we  had  gained  in  France  and  England.  We 
both  stated  (see  long  discussion  in  Italian  Chamber  on  question  of 
Estimates),  that  in  France  as  well  as  England  the  prevailing  opinion 
was  in  favour  of  more  moderate  sized  ships.  In  France  it  was 
decided  not  to  go  beyond  guns  of  fifty  tons  weight,  and  to  construct 
ships  of  9,500  tons  displacement,  instead  of  the  *Duperre,'  which  is 
over  11,000  tons.  In  England  the  same  idea  prevailed,  and  the  new 
ships  would  be  smaller  than  the  *  Inflexible,'  and  about  the  same  size 
as  the  French,  viz.,  9,500  tons. 

At  that  time  I  gave  the  same  information  to  the  Chamber  in  a 
discussion  on  naval  matters.  The  Supreme  Council  discussed  the 
question  at  length,  and  in  spite  of  the  example  of  England  and 
France,  considered  that  our  Navy,  after  having  introduced  into  our 
ships  100-ton  guns,  after  having  overcome  all  the  difficulties  of  fixing 
and  working  them,  ought  not  to  make  a  retrograde  movement.  In 
their  judgment,  when  a  large  gun  had  been  introduced  it  was 
imprudent  to  adopt  a  smaller  gun,  and  run  the  risk  of  finding  our- 

metres.      The     'Aparaeranon'    cannot  absolutely  helpless    against    the    *  In- 

peoetrate  the  'Inflexible*  at  even  the  flexible.* 

shortest  distance.     If  a  comparison  is  '  The  English  already  acted  on  tliis 

made  between  the  fighting  power  and  idea  by  laying  down  in  their  dockyards 

the  expense,  one  sees  how  much  more  the  ironclad  *  Conqueror/  with  only  one 

costly  the  'Agamemnon'  is,  and  she  is  turret. 

VOL.   III.  Y 
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selves  opposed  to  an  enemy  with  a  more  powerful  weajx^n.  If  it 
was  necessary  to  come  to  a  compromise  with  regard  to  the  number 
of  the  guns,  it  was  imprudent  to  do  so  with  regard  to  their  in- 
dividual power. 

The  Superior  Council  then,  at  the  end  of  1878,  resolved  to  reduce 
the  armament  of  our  new  line-of-battle  ships  to  two  guns  of  100 
tons,  and  to  adopt  engines  of  the  most  recent  and  lightest  type. 

It  was  intended  in  the  revised  programme  to  oltain  a  ship  with 
the  armament  originally  proposed  for  the  'Italia,'  and  with  her 
other  qualities,  but  distinctly  more  economical  and  smaller,  from 
11,000  to  12,000  tons. 

The  following  is  the  programme  then  formulated,  and  which  I 
take  from  the  Acts  of  Parliament  (October  25,  1878): — 


Artillery 


Masts 


Speed 
Ooal-supply 
Armour -plating 
Number  of  decks 


Two  guns  of  100  tons,  with  mechanical  ap- 
pliances protected  by  armour-plating 
Guns  of  small  calibre  for  canister  shot 
None 

Equal  to  the  *  Italia ' 
About  same  as  *  Italia ' 
On  system  of  *  Italia' 
Two ;  one  of  sufHcient  height  to  carry  horses 


The  Council  which  composed  this  programme  were  as  follows : — 

Vice-Admiral  Di  San  Bon,  President. 

Vice-Admiral  Cerruti. 

Rear-Admiral  Bucchia. 

Rear-Admiral  Fincati. 

Rear-Admiral  Ferdinando  Acton. 

Post-Captain  Albini,  Director-General  Artillery. 

Post-Captain  Merlin. 

Inspector  of  Shipbuilding  Mattei. 

Inspector  of  Shipbuilding  Brin. 

Director  of  Shipbuilding  Micheli. 

Director  of  Shipbuilding  Pucci. 

Lieutenant  Parent,  Secretary. 

Ferracciu  having  come  into  power  in  March  1879,  the  arma- 
ment of  the  *  Italia'  was  reconsidered,  and  the  adoption  of  the  100- 
ton  guns  was  confirmed,  all  our  officials  being  convinced  on  this 
point.  .  .  . 

It  was  in  1878  that  our  Superior  Council  persevered  in  the 
opinions  first  proposed,  in  spite  of  the  fact  that  France  and  England 
had   somewhat  retreated,  the  one  from  the  *Duperr6'  the   other 
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from  the  *  Inflexible.'     This  consideration,  which  in  spite   of  its      Shnor 
gravity  did  not  move  our  Admirals,  exists  to-day. 

In  the  discussion  on  the  French  Estimates,  the  Minister,  Admiral 
Pothuau,  to  the  reproach  that  vessels  of  an  inferior  type  to  those  of 
other  navies  had  been  laid  down,  replied :  *  If  we  have  not  been  as 
prompt  as  other  nations  in  the  construction  of  the  largest  ships,  it  is 
because  during  some  time  it  has  been  believed  undesirable  to  exceed 
the  type  of  the  "  Duperre,"  that  to  go  beyond  this  would  be  an  ex- 
aggeration, and  all  the  more  so  because  there  was  a  great  question  of 
doing  without  armour  in  ships.'  These  words  confirm  the  informa- 
tion to  which  I  have  alluded  above,  and  of  which  I  had  the  honour 
to  inform  the  Chamber. 

For  some  time  it  was  considered  in  France  that  to  go  beyond 
the  *Duperr6^  (of  the  size  of  our  *Duilio')  would  be  an  exaggera- 
tion. At  that  time,  in  spite  of  the  current  of  opinion,  in  spite  of 
the  consideration  that  these  opinions  had  prevailed  in  France  and 
England,  our  naval  authorities  persisted  in  their  own  course,  and 
now  we  see  that  France  at  least  considers  that  we  were  right. 

Let  us  continue  the  explanation  of  Admiral  Pothuau : — 

*  The  armourclad  of  the  first  rank  in  1872  is  no  longer  the  ironclad 
of  the  first  class  of  to-day,  any  more  than  was  that  of  the  preceding 
periods.  In  1872  we  were  content  to  give  them  a  thickness  of  armour- 
plating  of  30  c/m. ;  the  last  ironclads  laid  down  have  55.  To-day  the 
ironclad  of  the  first  rank  has  guns  of  74  tons,  while  waiting  for  tliose 
of  100  tons  which  have  become  indispensable.  It  is  necessary  that 
as  these  ships  disappear  on  accoimt  of  age,  they  should  be  replaced 
by  others  which  answer  to  the  ideas  and  necessities  of  the  time  in 
which  they  have  been  laid  down.  This  rule  is  followed  in  England 
and  in  Italy.' 

I/ct  us  compare  these  last  words  with  the  programme  proposed  in 
1875  by  San  Bon:— 

*  This  is  the  system  that  I  intend  to  follow ;  it  consists  in  ex- 
amining when  a  vessel  is  laid  down  in  the  dockyard  in  what  direc- 
tion the  course  of  progress  is  tending ;  in  forecasting  at  the  time 
when  this  vessel  is  to  be  launched,  what  will  then  be  the  prevalent 
ideas,  assuming  the  general  progress  that  has  taken  place.  This 
system  appears  to  me  to  be  the  only  sound  economical  and  acceptable 
one  for  a  country  that  has  faith  in  itself.  .  .  .' 

The  Minister  of  the  French  Marine  continued  thus :  *  We  might 
put  guns  of  100  tons  on  the  "  Duperre ; "  the  question  has  been  con- 
sidered, but  we  give  it  up  for  the  time:  we  shall  reconsider  this 
decision  perhaps  later  on.     But  we  have  two  ships  which  are  on  the 

T  2 
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point  of  being  laid  down,  the  one  will  be  called  the  "  Formidable," 
the  other  "  Amiral  Baudin  " ;  these  ironclads  of  the  first  class  will  be 
armed  with  three  guns  of  100  tons  each ;  there  is  a  necessity  for 
providing  for  these  armaments,  which  force  themselves  upon  us.  .  .  .' 

We  see  then  that  one  of  the  principal  navies  of  the  world  under- 
takes the  construction  of  a  ship  the  same  size  as  the  '  Duilio,'  namely 
the  *  Duperre,'  with  armour-plating  of  55  c/m.,  and  guns  of  100  tons, 
and  announces  that  it  will  put  new  ships  on  the  stocks  according  to 
this  programme,  and  that  in  1885  she  will  have  nine  ships  armed 
with  guns  of  50,  74,  and  100  tons;  that  perhaps  on  some  of  these 
(ships  100-ton  guns  would  be  substituted ;  but  at  any  rate  she  will 
have  in  1885  seven  ships  with  armour-plating  of  55  c/m.  .  .  . 

I  mentioned  a  little  before  the  ram  *  Polyphemus,'  which  the 
English  are  constructing.  This  *  torpedo-ram,'  as  it  is  called,  will  be 
scarcely  visible  above  the  water.  It  will  have  an  ironclad  deck.  It 
will  carry  no  guns,  but  will  have  a  powerful  ram,  and  appliances  for 
launching  torpedoes  from  the  prow  and  flank.  These  terrible  means 
of  offence  will  be  rendered  still  more  formidable  by  the  high  speed  of 
the  ship,  which  it  is  calculated  will  reach  17  miles. 

The  *  Polyphemus '  will  not  be  a  man-of-war  in  the  true  sense  of 
the  word.  The  English  Minister  of  Marine  said  of  her:  *She  will 
not  be  able  to  undertake  long  voyages,  but  I  think  she  will  be  a  very 
formidable  adversary,  and  perhaps  a  rival  for  the  large  ironclads  which 
are  in  course  of  construction.'  But  which  of  these  ironclads  need 
have  no  fear  from  this  enemy  ? 

Only  those,  certainly,  like  the  *  Italia,'  which  have  a  superior 
speed  to  the  '  Polyphemus,'  and  powerful  gims  to  attack  her,  while 
keeping  at  a  distance  from  her  insidious  attack.  .  .  . 

These  '  Polyphemuses  '  are  the  '  Affondatore '  of  our  time,  that  is 
to  say,  improved  rams  with  apparatus  for  launching  torpedoes,  i.e., 
repeating  the  exact  expression  of  a  French  Admiral,  '  Bams  with  a 
spur  of  some  hundreds  of  metres  in  length.' 

The  celebrated  American,  Admiral  Porter,  who  took  so  great  a 
part  in  the  war  against  the  Secessionists,  wrote  in  1873  to  his  Go- 
vernment :  *  I  am  confirmed  in  my  opinion  that  the  toq^edo,  although 
still  in  its  infancy,  is  destined  to  occupy  a  great  position  in  future 
naval  wars.  England  makes  great  progress  in  the  use  of  this  arm, 
which  can  destroy  any  kind  of  ship.  But  if  the  use  of  this  weapon 
is  understood,  if  you  have  a  vessel  of  equal  speed,  torpedoes  may  be 
avoided.  A  torpedo  vessel  with  an  iron  deck,  and  with  the  crew  below, 
so  that  the  small  guns  would  have  little  effect,  and  which  would  offer 
less  mark  to  aim  at,  while  the  solid  projectiles  would  often  glance  off 
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from  the  ship '  (this  is  a  description  in  anticipation  of  the  *  Poly-      Signor 
phemus '),  *  would  be  a  formidable  adversary,  from  which  there  would 
be  no  means  of  protection  except  for  vessels  of  superior  speed.' 

This  new  and  formidable  weapon  of  war,  foretold  in  1873,  now 
makes  its  appearance,  but  within  a  little  while  it  will  not  be  alone, 
but  all  navies,  including,  I  hope,  our  own,  will  be  sui^plied  with  it. 

What,  I  repeat,  in  the  presence  of  the  *  Polyphemus,'  would  the 
new  ships  do,  with  their  moderate  speed  and  moderate  guns  ? 

The  more  I  reflect  on  these  changes  in  modern  navies,  the  more 
just  appears  to  me  the  opinion  of  Admiral  Prince  de  Joinville,  '  It  is 
not  necessary  for  me  to  repeat  it ;  the  condition  of  success  is  speed, 
speed.' 

•  •••••• 

I  hold  that  it  is  a  mistake  to  first  of  all  determine  the  size  of  the  Views  of 
ship,  and  although  I  have  already  quoted  some  examples  of  the  incon-  naval 
venience  of  having  followed  this  system,  I  will  quote  some  more  *"^  on^»««' 
recent  ones,  which  bear  upon  our  case. 

In  1870  a  commission  of  inquiry  was  appointed  in  England  in 
order  to  examine  the  various  types  of  ships  which  were  constructed 
for  her  Navy. 

Naturally,  even  in  this  great  Navy,  there  were  many  defects  and 
imperfections  even  in  her  new  ships. 

I  will  now  quote  what  Vice-Admiral  Eobinson,  who  was  then 
Controller  of  the  Navy,  aud  to  whom  England  owed  the  construction 
and  superiority  of  her  new  ironclad  fleet,  wrote  to  the  Commission. 

It  would  be  difficult  to  find  a  more  experienced  or  impartial  judge 
than  this  Admiral,  although  some  consider  that  constructors  have  a 
prejudice  in  favour  of  large  ships. 

Tliese  are  his  words  : — 

*  It  is  a  common  thing  to  desire  a  naval  constructor  to  prepare  the 
plan  of  a  vessel  whose  size  and  tonnage  are  limited  to  arbitrary  figures, 
with  a  maximum  speed,  certain  weight  of  armour-plating,  armament, 
sailing  power,  sea-going  qualities,  and  finally  small  draught  of  water. 

*  The  inevitable  result  is  that  the  constructor  has  to  make  many 
compromises,  and  can  only  produce  a  plan,  which  is  not  the  best,  but 
only  the  least  faulty,  regard  having  been  had  to  the  conditions  im- 
posed on  him.' 

•  ••••.• 

Our  experience,  then,  as  well  as  that  of  the  English,  concur  in 
demonstrating  how  illogical  it  is  to  commence  with  determining  the 
size  of  the  ships,  instead  of  first  of  all  deciding  what  is  required  of 
the  ships  themselves. 
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SPECIALISATION   OF  TYPES. 

Sir  Spencer  Robinson. 

^jS^S!!^  An  armour-clad  iurret^d  Navy  must  consist  of  two  distinct  types — 

^     the  high  freeboard  cruising  ship,  and  the  low  freeboard  non-cruiser, 

unhampered  by  masts.  Each  will  have  made  a  compromise,  but  the 
smallest  possible,  of  some  valuable  qualities  of  a  perfect  ship,  but 
each  will  have  obtained  as  a  weapon  fitted  for  special  service  the 
greatest  amoimt  of  perfection  of  which  naval  constructions  are  capable. 


Mr,  Scott  Russell. 


Mr,  Scott  Mr.  Scott  Russell  laid  great  stress  on  the  necessity  of  a  British 

fleet,  consisting  not  of  vessels  of  one  type  for  one  peculiar  service, 

*^Sf'*°^     but  of  sundry  kinds  of  vessels  for  a  variety  of  uses.     In  this  he  was 

Navy.*         fully  Supported  by  the  late  Controller  of  the  Navy,  Admiral   Sir 

ftt  the  Spencer  Robinson,  who  forcibly  remonstrated  against  the  imperial 

Service  In-  ^i^cessities  of  our  world-wide  dominion  being  subordinated  to  the 

BUtutum,      exceptional  requirements  of  ephemeral  enterprises.     Let  us,  by  all 

uid  Sir        means,  respect  and  use  tor^)edoes,  but  remember  tliat  they  cannot 

Kobinson's    do  everything,  and  will   be  comparatively  useless  without  guns  to 

tioni.   "       protect  them.     Let  us  multiply  gunboats  for  local  purposes,  but  the 

dominion  of  the  sea  cannot  be  maintained  by  mosquitoes.     Let  us, 

without  fail,  provide  our  ships  with  rams,  but  torpedoes  may  prevent 

the  employment  of  this  weapon  when  artillery  can  still  be  effectually 

employed.     Let  us  have  many  ships,  of  great  coal-carrying  capacity, 

to  protect  our  colonies  and  commerce,  but  let  us  also  have  shallow 

draught  vessels  for  river  and  harbour  defence.    Let  us  have  small  boats 

to  carry  torpedoes  by  night,  but  let  us  not  forget  that  these  weapons 

can  be  used  by  every  merchant  vessel  and  every  ship  of  war  by  day 

as  well  as  by  night,  for  their  own  defence  as  well  as  for  attack. 

These  and  many  other  classes  of  weapons  and  vessels  of  war  we  must 
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have,  in  all  their  variety  and  in  great  number,  if  we  would  constitute    3/r.  Scott 
such  a  fleet  as  the  country  may  depend  upon,  not  for  safety  only,  but 
for  national  existence. 


Sir  Thoracis  Symands. 

Three  squadrons  are  necessary — a  sea-going  set  of  ships,  for  the     Atimimi 
protection  of  commerce,  a  fighting  set  of  ships,  as  fighting  machines,  '  Sf/MoUd"* 
as  a  Channel  fleet,  for  the  defence  of  the  country,  and  an  along-shore     ^(^B. 
squadron  for  the  defence  of  Liverpool,  Glasgow,  Spithead,  and  so  Times. 
forth. 


Admiral  the  Earl  of  Hardivicke, 

We  must  have  three  fleets:  (1)  a  fleet  for  the  defence  of  our    Atfmirai 
coasts  and  for  blockading  pur^wses.     A  turret-ship  is  the  vessel  best  ^Ha/dJickf. 
suited  for  this  service.     It  is  only  on  a  centre  turntable  that  you  „   ~~ 

**  ^  '^  speech  at 

can  carry  those  large  guns  which  cannot  be  carried  as  broadside  guns;  Jns^titute  of 
(2)  a  fleet  of  large  vessels,  suitable  for  cruisers,  to  act  as  convoys,  and  Architects, 
to  keep  a  look-out.     They  should  not  be  armoured.     If  armed  with  \^^^^ 
heavy  artillery,  it  must  be  placed  on  a  turntable  ;  (3)  a  fleet  must  J^nH^xM 
act  in  masses.     You  will  be  assailed  in  masses,  you  must  defend  in  '^^'  pp- 

162-3 

masses,  and  must  cruise  in  masses. 

The  line-of-battle  ship — what  is  she  to  be  ?    She  need  not  be  very 
fast.     She  should  have  plenty  of  lifting,  bearing,  and  floating  ^wwer. 


Commodore  Goodenoiujh. 

It  is  probable  that  the  duty  to  be  performed  by  our  armoured  CommtHiort 
ships  in  a  war  with  either  of  the  great  naval   Powers,  P'ranee  or      ewwi 

America,  will  be : —  ,,  ■; — 

'  ^  hacluKiire 

(1).  Protection  of  our  colonies  and  military  stations,  and  attack  in  Admiral 

on  those  of  the  enemy.  report  for 

'  (2).  Blockade  of  an  enemy's  port,  containing  ironclads.  published 

(3).  Attack  on  an  enemy's  squadron,  convoying  troops  or  supplies,  "'  ^*'"lh- 

or  proceeding  to  attack  our  colonies.  paper  on 

For  the  first  duties  the  turret  system  is  the  best  that  can  be  de-  Channel 
vised,  on  account  of  the  complete  defence  that  it  offers,  and  the  ease 
it  affords  of  fighting  heavy  guns. 

In  the  second  case,  it  would  be  absurd  to  suppose  that  an  inferior 
class  of  armoured  ship,  unless  in  very  superior  numbers,  could  stop 
the  exit  and  ravages  of  a  superior  class.     The  turret*ship,  in  port, 
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Commodore  ean  choosc  her  weather,  and  can  come  out  to  attack  at  her  own  time. 

(jOMt- 

enough.     She  Can  only  be  blockaded  by  a  turret-ship. 

There  remains  the  case  of  a  real  sea-fight  between  fleets.  Ships 
for  this  purjwse,  to  be  efficient  for  the  varied  and  extensive  range  of 
sea-duty  they  will  have  to  perform,  should  have  high  S2)eed,  quick 
turning  power,  heavy  armament,  and  great  stowage  of  fuel. 


Captain 

Cmombf 

B.N, 

United 
Serviet, 
April  8, 
1871.    On 
tlie  attack 
and  defence 
of  fleets. 


Captain  Colombo  R.N, 

If  I  were  to  make  the  assertion  that  the  designs  of  our  ships  arise 
more  out  of  instinct  and  tradition  than  out  of  any  comprehension  of 
how  they  are  liable  to  attack,  and  how  they  are  capible  of  defence,  I 
should  at  first  raise  a  feeling  of  incredulous  surprise  in  the  minds  of 
my  audience.  .  .  .  But  who  can  say  of  any  ship  in  our  Navy  in 
which  the  two  weapons  are  combined,  that  her  gun-power  is  properly 
sacrificed  to  assist  her  ram  as  the  superior  weapon,  or  that  her  ram- 
power  is  judiciously  curtailed  to  admit  of  increased  ordnance  ?  .  .  . 
Then  if  the  ram  be  alone  considered,  what  are  the  relative  values  of 
speed  and  turning  powers  for  attack  upon  a  willing  adversary,  or  for 
compulsory  defence  ?  May  speed  be  judiciously  sacrificed  to  turning 
powers,  and  to  what  extent?  Or  must  si>eed  be  secured  at  all 
hazards,  and  turning  powers  only  considered  afterwards  ?  •  .  .  The 
*  Monarch '  has  the  fewest  and  heaviest  guns  of  any  sea-going  ship 
in  the  Navy,  and  she  exercises  her  gun-power  over  a  larger  arc  than 
any  other.  She  is  the  embodiment  of  the  idea  that  the  gun  is  the 
decisive  weaj)on  at  sea,  to  which  all  others  must  give  place,  and  that 
this  weapon  is  the  most  powerful  when  mounted  in  limited  numbers, 
of  the  greatest  size,  and  with  the  largest  arc  of  training. 


3fr.  Bar' 
nai/yt  C.B, 

Annual  of 
llie  School 
«if  Naval 
Architec- 
ture, 1872. 


Mi\  Bamiahyj  C.B. 

Such  a  Navy  as  that  imagined  would  consist  of  three  great 
divisions — coast-defence  vessels  ;  ships  capable  of  taking  part  in  an 
engagement  with  a  fleet  which  would  otherwise  blockade  a  harbour, 
or  bar  an  important  line  of  traffic;  and  lastly,  vessels  capable  of 
keeping  the  sea  for  long  periods,  of  engaging  privateers,  and  making 
reprisals  on  the  merchant  ships  of  an  enemy.  .  .  . 

The  first  class,  those  for  coast-defence,  sliould  be  capable  of  being 
worked  by  the  seafaring  population  of  the  ports  to  be  defended,  in 
conjunction  with  the  local  steam  shipping. 

The  second  class  need  not  be  cruising  ships,  but  may  have  every- 
thing thrown  into  efficiency  under  steam  in  battle. 
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The  third  class  must  be  fast-cruising  ships,  econoraical  in  fuel    3/r.  Bar- 
and  in  men.     All  of  them  must  be  designed  to  suit  local  peculiarities  "  ^'    *  * 
of  climate  and  of  seaboard,  and  the  furnaces  should  all  be  adapted  to 
bum  local  fuel,  so  that  we  may  no  longer  have  to  send  English  coal 
to  Canada  and  India. 


OPINIONS  OF  THE  PHESS. 


The  '  Times: 

THE   *  RUPERT.' 

Although  this  vessel  has  been  designed  for  special  service,  and  Times, 
her  armament  has  been  reduced  to  give  full  eflFect  to  her  ramming  i872. 
I)ower,  she  is  as  powerfully  protected  by  armour-plating  as  any  iron- 
clad in  the  service,  for  she  has  a  belting  two  feet  above  water  and 
five  feet  below  of  12-inch  armour,  fixed  to  the  same  thickness  of 
teak,  and  an  inner  skin  of  iron  IJ  inch  thick.  But  she  is  what  she 
was  intended  to  be,  a  compromise ;  and  much  as  she  will  be  discussed 
this  Session,  she  will  fairly  illustrate  the  principle  laid  down  in  the 
Report  of  the  Committee  on  Designs,  that  modem  ships  of  war  must 
be  a  compromise.  Her  elements  are  numerous,  and  are  wortli 
enumerating,  if  only  to  show  the  difficulty  of  constructing  a  perfect 
ship.  Such  a  ship  must  float,  have  great  speed,  be  handy,  and, 
therefore,  as  small  as  possible ;  be  well  protected  by  armour  in  case 
of  attack,  carry  an  eflFective  armament,  and  yet  in  no  wise  such  as  to 
prejudice  her  utility  as  a  ram.  This  is  as  much  as  saying  that  she 
must  have  a  high  and  a  low  freeboard,  have  immense  speed,  yet  be 
small  in  size ;  and,  with  this  sj^ed,  must,  nevertheless,  be  protected 
by  the  heaviest  armour-plating  and  carry  the  heaviest  guns.  Yet 
modem  critics  demand  that  the  Navy  shall  possess  vessels  combining 
these  anomalies,  and  argue  as  though  the  Navy  were  worthless 
because  the  most  opposite  conditions  cannot  be  combined  in  one 
vessel.  So  Mr.  Reed  determined,  apparently  with  good  judgment, 
to  sejiarate  the  ram  from  the  gun  vessel,  and  has  set  the  example  in 
the  *  Rupert '  of  building  special  vessels  for  special  purposes,  giving 
up  the  idea  of  uniting  in  one  fonn  of  vessel  every  necessary  quality 
in  a  man-of-war.     We    cannot  have  better   examples   than  in  the 

*  Rupert'  and  *  Devastation.'     The  *  Rupert'  is  built  as  a  ram,  the 

*  Devastation '  as  a  carriage  for  using  the  heaviest  guns  known.     In 
the  first  class  of  vessels,  the  ram,  all  qualities  are  useless  without 
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Thnea,  speed,  and  powerful  armour  for  protection  against  attack.  Rut 
bandiness  enters  as  a  secondary  qualification,  which  must  be  attended 
to.  Now  speed  and  handiness,  especially  when  heavy  armour  is 
another  necessity,  are  diflScult  qualities  to  combine.  In  fact,  with 
such  conflicting  requirements,  a  vessel  like  the  *  Rupert '  is  severely 
handicapped.  To  obtain  both  handiness  and  speed  some  sacrifices 
must  be  made,  and  in  the  *  Rupert '  the  necessary  penalty  has  been 
paid.  To  be  handy,  an  armoured  vessel  must  be  small ;  to  be  swift, 
a  heavily-armoured  vessel  must  be  large ;  the  *  Rupert '  is,  neces- 
sarily, a  heavily-armoured  vessel,  so  two  apparently  irreconcilable 
elements  have  to  be  adjusted.  Mr.  Reed  determined  to  combine 
these  conflicting  necessities,  and  did  not  hesitate  to  sacrifice  the 
guns.  So  the  armament  of  the  *  Rupert,'  which  is  as  heavily  pro- 
tected by  armour  as  any  vessel  in  the  Navy,  is  very  meagre,  consist- 
ing, as  we  have  already  said,  of  only  two  18-ton  guns.  But,  having 
accepted  this  compromise,  it  was  then  possible  to  strengthen  her  as 
a  ram,  with  every  device  which  ingenuity  could  suggest,  and  to 
protect  her  with  12-inch  armour,  but  at  the  same  time  to  reduce  her 
size  to  such  an  extent  as  to  make  her  a  handy  yet  swift  vessel. 
For,  after  all,  she  is  only  253  feet  in  length  by  53  feet  in  extreme 
breadth,  while  her  burden  is  only  3,159  tons. 

Such  a  vessel  is,  to  some  extent,  a  novelty,  and,  until  her  steam- 
ing powers  are  tried,  it  is  impossible  to  give  a  definite  opinion  upon 
her  merits.  She  is  built  on  a  sufficiently  intelligible  plan,  and  for  a 
sufliciently  distinct  purpose,  to  corroborate  the  opinion  that  she 
contains  several  elements  of  success,  but,  like  all  other  freeboard 
vessels,  her  success  depends  primarily,  if  not  wholly,  on  her  power  of 
floating.  For  the  si)ecial  service  for  which  the  *  Rupert '  has  been 
designed  no  justification  is  needed.  Since  the  battle  of  IJssa, 
ramming  has  become  an  essential  element  in  naval  warfare  ;  and  the 
efforts  produced  on  that  occasion  give  but  a  faint  idea  to  what  extent 
ramming  may  be  carried.  All  we  can  hope  is,  the  *  Rupert '  will 
never  have  occasion  to  test  her  2)owers ;  for,  if  she  has  a  fair  chance, 
her  adversary  will  have  a  bad  time  of  it. 


^ Broad  Arrifw^ 

COAST-DEFENCE   SHIPS. 


Br(%td  The  application  of  armour-plating  to  the  sides  of  ships  for  the 

S^pteniber    P^^^P^^^  ^f  protection  has  resulted  in  great  variety,  both  in  the  modes 
26, 1876,      or  construction  and  arming,  as  well  as  in  the  functions  for  which 
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di6Ferent  ships  are  intended.  In  the  days  of  our  wooden  walls  ships  BmaH 
differed  merely  in  size  and  in  the  number  of  their  decks.  All  were 
built  for  keeping  the  sea ;  all  were  equally  adapted  for  offensive 
service  abroad  and  defensive  service  at  home.  But  the  invention  of 
the  ironclad  has  changed  all  this.  Ever  since  that  monster  came 
into  existence  the  problem  to  be  solved  has  been  :  What  is  the  best 
manner  in  which  to  fashion  and  arm  him  ?  and  How  can  his  services 
be  best  utilised?  This  investigjition  commenced  by  multiplying 
types  of  the  frigate  class,  and  was  continued  in  a  disputation  re- 
garding the  relative  merits  of  the  turret  and  broadside  systems. 
Common  consent  appears  to  be  now  given  to  the  opinion  that  the 
broadside  ship  is  best  adapted  for  performing  service  in  distant  seas 
and  for  acting  in  line  of  battle,  whereas  the  turret  system  affords 
splendid  facilities  for  constructing  coast-defence  ships.  This  conclu- 
sion was  not  arrived  at  by  very  rapid  stages.  It  required  years  of 
slow  progress  before  the  truth  dawned  upon  us.  Neither  was  the 
investigation  unattended  with  cost.  No  less  a  loss  than  that  of  the 
*  Captain,'  with  her  unfortunate  crew,  was  required  to  convince  a 
clamorous  press  that  a  turret-ship  of  low  freeboard  is  not  capable  of 
carrying  sail ;  and  the  expense  of  building  the  *  Monarch'  was  necessary 
to  prove  that  a  turret-ship  of  high  freeboard  is  a  far  from  economical 
engine  of  war.  The  result  of  this  selective  process  of  development 
has  been  the  division  of  the  fleet  into  two  distinct  classes  of  ships, 
viz.,  those  for  service  abroad  and  those  for  defending  our  coasts. 


*  Fraser^a  Magaziv^.^ 

Three  distinct  classes  of  fighting  vessels  appear  to  be  required  for  Fraaer. 
the  various  duties  of  war  and  peace,  which  we  have  in  general  terms  igJi^ ' 
described.     We  want — 

1.  Heavy-armoured  ships  of  large  size  and  of  deep  draught,  fit 
to  fight  in  line  of  battle,  or  to  break  into  an  enemy's  port  or 
arsenal ; 

2.  Small  armoured  ships  of  light  draught  and  high  speed,  for  the 
protection  of  our  coasts  and  of  important  strategical  jxjsitions  in 
the  colonies,  aided  by  gun-boats  which  need  not  carry  armour; 
and, 

3.  Light  squadrons  of  unarmoured  corvettes  and  frigates,  of  the 
highest  speed  attainable,  for  police  of  the  seas  in  peace  time  and 
escort  of  trade  in  war  time,  with  swift  despatch-boats  for  look-out 
purposes. 


334        OPINIONS  ON  NAVAL  CONSTRUCTION  FOR  WAR. 


FOREIGN  AUTHORITIES. 


Lieutenant  Se/inechkin. 


Lieutenant 
Semfchkin. 

•Tftctique 
Navale.* 
J^ecture 
delivered  at 
Cronstadt, 
18<;8.    Ke- 
published 
in  Revue 
Maritime, 


We  shall  divide  the  greater  number  of  our  ships  into  squadrons, 
not  80  much  in  accordance  with  the  number  of  ships  which  constitute 
them  as  with  reference  to  their  types  and  individual  qualities.  .  .  . 

We  shall  have  a  squadron  composed  of  monitors,  another  of  broad- 
side ships,  and  another  of  turret-ships. 

The  division  of  ships  into  squadrons  with  reference  to  types 
is  easily  carried  out.  The  Admiral  would  then  have  under  his  com- 
mand two  or  three  groups  of  ships  possessing  the  necessary  offensive 
and  defensive  qualities.  And  he  will  be  able  to  employ  his  forces  in 
masses,  either  for  attack  or  defence,  in  the  execution  of  his  general 
plans  of  naval  strategy.  He  will  have  a  division  of  rams  to 
attack  with  the  spur,  and  a  division  of  turret-ships  furnished  with  a 
I)owerful  artillery  for  an  engagement  with  guns  alone.  Experience 
will  show  to  what  point  this  system  of  subdivision  is  advantageous. 
But  we  have  reason  to  expect  that  on  the  whole  the  result  will  be 
beneficial,  since  it  is  based  on  the  principle  of  homogeneity,  which  is 
undoubtedly  sound. 


Admiral 
Tnuchard, 

Extract 
frdin  pam- 
phlet, La 
Questiim 
du  Decuir' 
asMement, 
Parii",  1872. 


Admiral  TouchanL 

In  view  of  a  war  with  England,  it  would  be  necessary  to  provide 
for  a  triple  eventuality — to  fight  an  engagement  on  the  high  seas, 
to  make  war  on  the  coast,  and  to  harass  the  commerce  of  the  enemv. 
Ships  of  distinct  types  would  be  required,  for  the  line  of  battle,  coast 
service,  and  privateering  operations.  The  scene  of  the  most  serious 
wars  which  could  possibly  occur  in  the  immediate  future  would  be 
near  the  coasts  of  Europe. 

Admiral  Touchard  sums  up  his  practical  conclusions  as  follows  : — 
Assuming  that  the  battle-field  of  future  naval  struggles  will  be 
less  distant  than  in  former  wars,  he  considers  the  'Devastation'  type 
will  be  found,  under  the  conditions  presupposed,  the  most  powerful 
and  effective.  He  considers,  further,  that  the  fleets  of  the  future 
must  be  comi)osed  of  two  types — the  mastless  '  Devastation  '  class, 
and  the  masted  ship  without  protection  for  the  guns.  These  two 
types,  in  combination,  each  supplying  what  is  wanting  in  the  other, 
will  constitute,  in  his  opinion,  the  squadrons  of  the  future.    The  one 


SPECIAL  TYPES.  335 

point  on  which  he  is  absolutely  convinced  is  that  the  masted  ar-     Admimt 
monred  ship  will  soon  disappear  as  a  fighting  vessel. 

Admiral  Touchard  returned  to  the  same  subject  in  a  subsequent 
pamphlet,  and  reiterated  the  same  view  of  the  shipbuilding  policy  of 
the  future. 

*  An  armoured  fleet  intended  for  the  line  of  battle  should  be  J'-ncore  la 

n       •  5»  Question 

composed  of  ships  of  the  "  Devastation "  and  "  Inflexible  type,  du  iMvuir- 
completely  armoiu-ed,  and  of  masted  ships,  armoured  at  the  water-  p^ru^^gye. 
line  only.  The  mastless  ship  would  carry  20-inch  armour  at  least, 
and  would  be  armed  with  guns  of  the  greatest  power.  She  would  be 
fitted  with  the  ram,  would  possess  high  evolutionary  qualities  and 
be  capable  of  steaming  14  knots,  and  would  carry  a  large  supply  of 
coal.  The  other  type  would  be  a  masted  ship,  also  of  a  speed  of  14 
knots,  protected  at  the  water-line  only  by  a  belt  of  armour,  having 
an  armour  deck,  and  mounting  ten  or  twelve  guns  of  from  27  to 
24  c/m.  I  may  add  that  if  I  were  asked  with  which  of  the  two 
types  the  Navy  should  be  supplied,  I  should  incline  in  favour  of  the 
mastless  armoured  ship.' 


M.  Marchal, 


In  France,  the  execution  of  the  new  programme  of  battle  ships     M.  Mar- 
was  seriously  taken  in  hand  in  1873  and  1875  by  commencing  the       !JL 
construction  of  nine  ships  divided  into  three  principal  types  and  j^",Y/i/ie 
conceived  under  a  single  inspiration,  and  with  a  distinct  unity  of  J«i»»"ry 
purpose.    We  insist  on  this  point  all  the  more,  inasmuch  as  the  result  p.  i»6. 
has  been  the  distribution  of  the  different  qualities  desired  between 
the  three  types,  in  such  a  manner  that  the  one  is  a  complement 
of  the  other ;  and  that  we  have  no  duplication  of  part5.     Each  ty|>e 
of  ship  is  intended  for  a  special  service.     The  ^Kedoutable'  ty\\e  is 
intended  for  doing  battle  on  the  high  seas,  the  *  Tonnerre '  type  for 
attacking  the  coasts  of  an  enemy,  the  '  Tem^^te'  type  for  the  defence 
of  the  coasts  of  our  own  country.     These  types  are  distinguished 
from  one  another  by  the  adoption  of  three  distinct  draughts  of  water. 
For  the  first  class,  25  ft.  4  in. ;  for  the  second  class,  21  feet ;  and 
for  the  third  class,  16  ft.  9  in. 

In  England  the  stem  draught  most  commonly  adopted  for  vessels 
of  the  line  is  26^  feet,  which  is  the  draught  of  the  *  Hercules,'  the 
*  Devastation,'  the  *  Alexandm,'  &c.  On  the  other  hand,  the  vessels 
of  the  'Tonnerre'  class,  three  in  number — the  'Glatton,'  the  *  Hot- 
spur,' and  the  *  Rupert ' — have  a  minimum  draught  of  21  feet. 
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Reprinted  froTn  the  *  Broad  Arrow.* " 

Broad  In  times  past  the  fighting  power  of  a  ship  of  war  was  measured 

by  the  weight  of  metal  thrown  by  her  broadsides.  Obviously,  the 
old  standard  is  no  longer  applicable.  What,  then,  is  the  true  measure 
of  fighting  power  in  the  present  day  ? 

The  fighting  powers  of  a  vessel  of  war  are  dependent  on  : — 1.  Her 
gun-power.     2.  Her  degree  of  invulnerability  in  regard  of  ramming 
and  projectiles.     3.  Her  speed.     4.  Her  handiness  in  mancpuvring. 
5.  On  the  powers  of  her  spur  and  torpedoes.     6.  On  the  absence  of 
rigging,  which,  by  its  fall  in  action,  might  foul  the  screw.     7.  On 
her  sea-going  qualities  enabling  her  to  engage  without  tactical  dis- 
advantages in  all  weathers.     8.  On  the  skill  and  ca^mcity — general 
as  well  as  special — possessed  by  her  commander  and  crew.     Ships 
designed  for  special  duties  should  possess,  in  addition,  the  special 
qualities  requisite  for  the  accomplishment  of  such  duties.     Thus, 
ships  for  coast-defence  should  have  a  light  draught  of  water,  so  that 
all  the  channels  and  refuges  along  the  coast  may  be  accessible  to 
them.     Ships  designed  for  naval  sorties  and  sudden  attacks  should 
be,  as  much  as  possible,  invisible  at  night ;  ships  for  ocean  cniising 
should  be  good  sailers,  and  carry  an  ample  store  of  provisions,  &c. 

Passing  by  the  qualities  indispensable  to  the  performance  of  par- 
ticular duties,  let  us  examine,  rather  more  closely,  some  of  these 
elements  of  fighting  power,  so  that  we  may  recognise  more  clearly 
the  inconsistent  nature  of  the  conditions  which  admit  of  an  increased 
development  of  particular  qualities.  1.  The  gun-power  of  a  vessel  is 
dependent  on — the  calibre  and  description  of  her  ordnance  ;  the 
number  of  her  guns ;  the  ease  and  expedition  with  which  the  latter 
can  be  worked,  and  their  angles  of  fire. 

Pieces  under  a  certain  calibre — small-bore  guns  more  especially 
—  may  be  regarded  as  useless  against  ironclads,  as  an  increase  in 
their  numbers  produces  scarcely  any  augmentation  of  the  tactical 
power  of  the  vessel.  High  gun-power  implies  heavy  weight ;  and 
this,  together  with  the  arrangements  necessary  for  fitting  and 
working  the  guns,  causes  an  increase  of  gun-power  in  any  particular 
vessel  to  be  accompanied  by  a  very  considerable  increase  in  her 
draught  of  water.  Consequently,  it  is  only  ships  of  very  large  size 
that  can  carry  any  number  of  the  heaviest  guns.  But  an  increase  in 
the  dimensions  of  a  ship  causes  a  loss  of  turning  power  and  handiness 
in  manoeuvring.     It  is  only  at  the  sacrifice  of  sea-going  qualities 

>  Translated  from  the  Russian  in  the  Revue  Maritime  et  Coloniale  for  April  1873. 


SPECIAL    TYPES.  337 

and  speed,  that  we  can  place  heavy  armaments  in  vessels  of  small      Sroad 
size. 

2.  To  increase  the  invulnerability  of  a  vessel,  it  is  necesKiry  to 
protect  her  with  heavy  armour.  Heavy  armour  involves  loss  of 
manceuvring  i)ower.  On  the  other  hand,  invulnembility  to  ramming 
depends  on  speed  and  turning  power ;  to  increase  the  man(L»uvring 
power  a  decrease  in  the  size  of  the  vessel  becomes  necessary.  Here 
we  see  that  invulnerability  at  all  i)oints  would  8upiK)se  the  co-existence 
of  two  diametrically  opjxjsite  conditions — an  increase  and  cZ<»cre{ise 
in  the  size  of  the  vessel.  Rigging  diminishes  invulnerability,  as  a 
vessel  with  masts  may  easily  be  deprived  of  the  latter,  and  so 
rendered  jwwerless  in  action. 

3.  The  speed  of  any  given  vessel  depends  immediately  on  the 
power  and  height  of  her  engines,  so  that  she  would  attain  the  maxi- 
mum speed  possible  for  her  if  she  carried  her  machinery  alone.  To 
armour  a  vessel  of  given  dimensions,  possessing  the  highest  sj)eed 
attainable  with  those  dimensions,  would  necessitate  the  cutting-down 
of  her  engines,  and  consequently  a  reduction  of  her  speed.  To  put 
gims  in  her,  would  be  to  reduce  her  powers  of  speed  further.  To  rig 
her  and  place  in  her  a  liberal  supply  of  provisions,  &c.,  would  be  to 
diminish  her  speed  still  more ;  and  so  on.  Thus  we  see  that  the 
conditions  essential  to  speed  are  incompatible  with  the  existence  of 
every  other  quality,  which  necessitates  the  carriage  of  weight  over 
and  above  that  of  the  machinery.  It  should  be  observed  that  the 
larger  the  vessel  the  greater  the  si>eed  attainable ;  in  practice,  the 
greatest  speed  is  always  attainable  with  ships  of  the  largest  size,  the 
enormous  weight  they  carry  in  other  ways  notwithstanding.  Still, 
there  can  be  no  doubt  that  were  the  same  engine-ix)wer  given  to 
vessels  of  smaller  size,  the  speed  attainable  would  be  even  greater. 

Of  the  proi)ortion  between  the  breadth  of  the  midship  section 
and  the  length,  which  we  know  exercises  an  enormous  influence  over 
the  speed,  we  shall  not  speak,  preferring  to  confine  ourselves  to  the 
elements  of  fighting  power,  dependent  on  draught  of  water,  motive 
power,  and  thickness  of  armoiu*. 

4.  Handiness  in  manoeuvring  depends  on  draught  of  water  and 
engine-power.  The  greater  the  dniught  of  water  in  a  vessel  of 
given  dimensions,  the  hirger  will  be  the  circle  she  describes  in 
turning,  and  the  longer  she  will  be  in  passing  over  it ;  on  the  otlier 
hand,  the  higher  the  speed  the  shorter  will  be  the  time  required  for 
the  same  purpose,  and  the  more  readily  will  the  vessel  answer  her 
helm.  Thus,  the  qualities  which  facilitate  manoeuvring,  are  those 
that  favour  an  increase  of  speed.     Although  relatively  to  the  draught 
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Broad  of  Water,  they  are  reciprocally  incompatible,  so  that  it  is  impossible 
to  unite  maximum  speed  with  the  highest  degree  of  turning  power ; 
still,  if  other  circumstances  do  not  interfere  therewith,  a  very  high 
degree  of  each  of  these  qualities  may  be  combined  in  one  and  the 
same  vessel. 

5.  The  excellence  of  a  vessel  as  a  ram  or  torpedo-ship,  depends 
directly  on  her  speed  and  turning  power,  so  that  whatever  is  un- 
favourable to  these  qualities  will  militate  against  her  efficiency  in  the 
performance  of  the  special  duties  aforesaid. 

All  the  most  recent  tactical  authorities  recognise  ramming  and 
torpedo  warfare  as  at  least  equal  in  importance  to  artillery  fire.  This 
appears  to  have  led  to  the  practice  of  giving  a  spur  to  armour-clad 
vessels  without  exception,  although,  in  the  majority  of  cases,  these 
vessels  do  not  possess  the  special  qualities  necessary  for  the  eflFective 
employment  of  this  weapon.  It  cannot  be  otherwise,  as  the  objects 
aimed  at  in  designing  them  have  invariably  been  limited  to  gun- 
power,  thickness  of  armour-plating,  ocean-going  qualities,  and  the 
possession  of  auxiliary  sail-power.  The  spur,  generally  speaking,  is 
added  as  something  of  quite  secondary  importance,  so  that  the  ram- 
power  of  the  vessel  is  sacrificed  for  the  sake  of  other  considerations, 
not  one  iota  of  which  is  suffered  to  be  abated.  Nevertheless,  spurs 
and  torpedoes  will,  beyond  all  doubt,  become  powerful,  indeed,  well- 
nigh  irresistible  weapons,  when  the  vessels  carrying  them  possess  the 
requisite  speed  and  turning  power  in  combination. 

6.  The  existence  of  masts  and  rigging  implies  an  increase  in  the 
draught  of  water,  so  that  they  exert  a  direct  and  injurious  influence 
over  the  speed  and  haudiness  of  the  vessel  carrying  them.  Besides, 
in  rapid  changes  of  position,  they  render  the  vessel  less  obedient 
to  her  helm,  as  they  check  her  speed  in  going  against  the  wind. 
Lastly,  masts  and  rigging  diminish  the  invulnerability  of  a  vessel, 
because,  as  before  observed,  falling  portions  may  easily  foul  the  screw 
in  action,  and  so  deprive  the  vessel  of  her  powers  of  locomotion,  and 
render  her  incapable  of  continuing  the  combat. 

7.  Sea-going  qualities  in  combination  with  fighting  powers  are 
only  attainable  by  largely  increasing  the  dimensions  of  a  vessel,  so 
that  to  have  good  sea-going  qualities  in  a  vessel  of  given  size,  we 
must  be  content  to  sacrifice  a  portion  of  her  fighting  capabilities. 

8.  The  professional  skill  possessed  by  the  commander  and  crew 
is,  no  doubt,  one  of  the  most  important  elements  of  fighting  power 
in  any  vessel.  The  art  of  handling  a  ship  can  never  be  brought  to 
absolute  perfection  ;  it  must  always  be  more  or  less  relative  in  degree. 
Independently  of  personal  capacity  and  profound  technical  knowledge, 
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superiority  in  this  respect  will  depend  very  greatly  on  the  individual      -flrwu/ 
faculty  of  concentrating  the  attention   upon  any   one   imrtieular 
object. 

Let  us  suppose  the  case  of  two  commanders  of  equal  capacity, 
placed  in  similar  circumstances.  One  devotes  his  attention  ex- 
clusively, either  to  ramming  his  opponent,  or  to  attacking  him  with 
his  torpedoes ;  the  other  brings  his  guns  into  play  as  well.  The  ad- 
vantage on  the  side  of  the  former  will  be  incomparably  greater ;  that 
is  to  say,  he  will  commit  fewer  errors,  because  his  attention  will  be 
less  divided.  We  may  express  the  same  conclusion  in  other  words 
by  saying,  *  The  handling  of  a  vessel  under  given  circumstances  will 
be  more  perfect  in  proportion  as  it  is  more  sj)ecial  in  its  objects.' 

This  rapid  review  of  the  several  elements  of  fighting  jwwer  shows 
clearly  what  was  already  evident  to  every  seaman — that  to  combine 
fighting  qualities  of  all  descriptions  in  one  and  the  same  vessel  is  a 
practical  impossibility.  Still,  the  desire  to  do  so  remains,  and  the 
results  are  seen  in  the  monster  constructions  to  be  foimd  in  the  fleet 
of  the  present  day.  All  these — their  vast  cost  and  unprecedentedly 
large  dimensions  notwithstanding — cannot  unite  all  the  essentials  of 
fighting  power,  seeing  that  each  one  of  these  qualities  is  only  really 
formidable  when  possessed  in  a  supreme  degree. 

Gun  power  will  have  reached  its  maximum  only  when  it  can 
penetrate  any  thickness  of  armour-plating,  and  continues  so  to  do 
throughout  an  engagement.  Armour-plating  is  only  of  service  when 
it  eflBciently  protects  the  vessel  carrying  it.  Speed  is  only  advan- 
tageous when  it  enables  us  to  attack  an  opponent  suddenly,  or  to 
show  him  our  heels,  or  for  ramming  and  torpedo  warfare.  Turning  . 
power  is  only  really  useful  in  enabling  us  to  avoid  the  onsets  of  the 
enemy's  rams.  The  spur  will  only  prove  truly  efficacious  when  the 
vessels  carrying  it  have  the  speed  and  turning  i)ower  requisite  to 
give  full  effect  to  a  weapon  of  this  description. 

All  these  considerations  indicate  the  necessity  of  combining 
certain  special  and  predetermined  qualities  in  individual  vessels,  so 
as  to  secure  Tnaximura  of  effect ;  they  show,  too,  that  it  is  as  im- 
possible to  institute  a  comparison  between  the  tactical  values  of  ships 
of  different  types  as  it  would  be  to  draw  a  parallel  between  those  of 
a  regiment  of  infantry  and  a  battery  of  artillery.  Each  has  its  fullest 
tactical  value  under  certain  conditions,  and  in  all  other  conditions 
will  be  comparatively  useless. 

Now  let  us  return  to  our  starting  point,  and  endeavour,  in  as  few 
words  as  possible,  to  formulate  the  results  of  the  foregoing  consider- 
ations.    The  attempts  we  have  made  to  solve  the  various  questions 
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Bntad  which  have  arisen  have  led  us,  without  exception,  to  conclusions 
''"^*  aflFecting  some  or  other  particular  type  of  vessel ;  they  show,  there- 
fore, the  necessity  for  a  careful  classification  of  these  types.  This 
classification  should  be  based  on  tactical  considerations,  in  which 
case  alone  will  it  be  possible  to  determine  from  a  tactical  point  of 
view  the  role  most  fitted  for  each  individual  vessel.  They  have  led 
us  also  to  the  conclusion  that  the  satisfactory  accomplishment  of 
tactical  ends  requires  the  employment  of  vessels  of  special  types 
constructed  ad  hoc ;  and  that  the  vessels,  in  which  attempts  have 
been  made  to  combine  a  variety  of  fighting  qualities,  will  answer 
very  imperfectly  to  the  sanguine  hopes  entertained  of  them. 
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ARMOUR  PROTECTION  NECESSARY. 

ENGLISH  A  UTHORITIES. 
Covimittee  on  Designs. 

From  the  No  first-class  sea-going  ship  of  war,  of  manageable  size,  can  be 
of  ffe  made  to  carry  complete  armour  protection  of  anything  like  24  inches 

Committee  ^^  thickness,  nor  do  we  feel  confident  that  even  this  thickness,  if 
on  DedgoB,  attained,  would  permanently  continue  impenetrable. 

Still,  in  an  action  between  an  ironclad  and  an  unarmoured  ship, 
the  former  has  an  immense  advantage  in  being  able  to  penetrate 
the  sides  of  her  adversary,  at  a  distance  at  which  she  is  herself  im- 
penetrable, and  in  being  able  to  use  with  eflFect  common  shells,  which 
fall  harmless  from  her  own  sides. 

After  making  allowance  for  the  disadvantages  of  armour,  the  time 
has  not  yet  come  to  throw  off  armour  altogether.  The  first  ranks  of 
our  ships  of  war  should  continue  to  carry  armour  of  as  great  resisting 
power  as  possible. 

Naval  Officers. 

Earl  of  Laxiderdale, 

Earl  of  With  regard  to  the  question  whether  armour  that  will  not  keep 

•  out  shot  is  worse  than  no  armour  at  all,  I  think  any  officer  that  had 

United        ^  choose  between  an  unannoured  ship  and  one  with  the  '  Warrior's  * 

Service  ^ 

insUtution,  armour  would  say,  *  I  will  take  the  4^  inches,  for  that  is  better  than 
1878.  Die-  nothing.  I  will  never,  if  I  can  help  it,  let  them  have  a  fair  shot  at 
•^tepu"*-  "ie«  if  I  ^^^'^  ^^^^  hee\^  of  my  enemy  I  will  keep  my  bow  on ;  *  and 
•GUtton »     41-inch  armour  will  keep  out  a  shot  from  an  18-ton  gun,  unless  it  is 

expert'  *  ^ 

ment.  a  fair  hit,  and  any  gentleman  who  has  been  at  sea  will  know  that  it 

is  rather  difficult  to  get  a  fair  hit. 
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Sir  Alexander  Milne. 


Unarmoured  vessels  should,  if  possible,  have  their  boilers  defeuded        Sir 
by  4-iQch  iron  to  keep  out  64  P.  shells,  although   it  will  largely      3iume! 
destroy  their  sailing  qualities.  j^J^^ 


April  10, 
lH7t>. 


Captain  Shei'ard  Osboriiy  Ii,X. 


Sir, — I  was  in  hopes  tliat  some  abler  pen  than  mine  would  have     Captain 
taken  up  the  subject  dealt  with  so  well  in  your  interesting  articles     JJw**' 
and  treated  it  from  a  naval  point  of  view,  but,  rather  than  let  a  ^-^^-^  ^•^' 
verdict  against  armour-clad  ships  i>ass  unchallenged,  I  hope  you  will  letter  to 
allow  me  to  say  my  say.  Xoveinher 

Your  correspondent  on  the  30th  ult.  sums  up,  that  in  his  opinion  "» ^^'^' 
it  would  be  *  far  less  dangerous  to  fight  on  an  open  deck,  behind  a 
thin  grape-proof  bulwark,  than  in  the  "  Hercules,"'  and  that  as  the 
power  of  the  guns  is  on  the  increase,  and  it  may  be  said  that  no 
ships  can  now  carry  impregnable  armour,  such  armour  had  better 
*be  abandoned  as  a  merely  costly  encumbrance.'  To  lx)th  these 
conclusions  I  demur.  In  the  first  place,  in  a  purely  fighting  sense, 
the  *  Hercules,'  which  I  have  had  the  honour  to  command,  is  as  much 
of  an  imposition  as  any  other  ironclad  on  the  broadside  i)rinciple. 
The  only  value  from  that  point  of  view  of  such  fighting  machines  is 
the  fiujt  that  nearly  every  Euroj>ean  Power,  including  the  unhappy 
Turks,  who  are  preparing  for  another  Sinoj^e,  have  spent  millions  in 
producing  vessels  of  the  broadside  sailing  type  of  ironclads,  and  in 
dealing  with  them  the  *  Hercules,'  *  Sultan,'  *  Bellerophon,'  and  others 
would  probably  fight  victoriously.  But,  Heaven  help  the  Navy 
which  puts  forth  to  sea  and  assails  us  with  guns  only  sheltered  by 
grapeshot-proof  bulwarks,  if  met  by  our  Channel  fleet  of  broadside 
ironclads. 

What  sailors  ever  asked  for  or  expected  an  impregnable  man-of- 
war?  All  they  ever  sought,  who  ever  thought  of  or  knew  of  the 
subject,  was  for  the  largest  amount  of  protection  which  could  be 
given  against  shells  penetrating  their  sides  in  an  entire  state,  and 
then  exploding  between  decks  or  in  their  batteries.  Your  informant 
speaks  of  11  and  10-inch  guns  at  Tegel,  in  August  last,  sending 
*  shell  after  shell  through  10  and  12-inch  plates  and  18  inches  of 
timber  backing.*  If  he  means  that  the  shells  went  through  such  a 
bulwark  intact,  and  biurst  within  it,  I  can  only  say,  if  the  foreign 
guns  have  done  this  they  can  do  more  than  I  or  the  Ordnance  Select 
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Capiaim     Committee  ever  saw  an  English  exai  do,  and  Woolwich  had  better 

Oiborm,     look  to  its  laurels  as  well  as  Elswick.     But  I  think  he  is  mistaken ; 

J?  If  cIb 

**       '  the  solid  hardened  point  of  a  shell  may  have  got  through,  but  the 

thin  walls  of  the  rear  of  the  shell  must  have  vielded  to  the  enormous 
strain,  and  the  explosion  and  langrage  probably,  as  with  our  shells, 
blew  out  to  the  rear,  and  the  splinters  seen  within  were  the  debris  of 
materials  struck  by  the  solid  head  on  its  passage.  Who  ever  saw  or 
even  knew  of  any  fortification  perfectly  impregnable  to  attack  ?  ^Mly 
should  we  expect  it  on  the  high  seas,  for  an  ironclad  is  only  a  forti- 
fication afloat  ?  With  the  immense  superiority  it  possesses  of  j)ower 
of  motion,  and  selection  of  position,  whether  for  attack  or  defence,  I 
have  always  held,  and  still  retain,  the  opinion,  that  the  armour  where 
applied  should  be  used  to  protect  the  guns  and  gunners  in  the  first 
place,  and  then,  so  far  as  ]K)ssible,  spread  equally  over  the  rest  of  the 
ship  or  fortification.  What  is  the  use  of  placing  it  along  a  vanishing 
point  called  the  water-line  of  a  man-of-war  at  sea  ?  WTio  can  find 
it  in  a  sea-way  ?  Who  knows  where  it  is  in  an  Atlantic  breeze  and 
an  Atlantic  sea  ?  And,  above  all,  who  could  \>6mt  at  it  with  a  rifled 
gun  ?  No ;  men  in  battle  will  point  and  fire  at  the  battery  they 
are  engaging  and  suffering  from,  and  if  shot  can  only  penetrate  that 
battery,  the  hardest  fighters  and  toughest  nerve  must  win,  and  the 
head  of  a  shell  is  only  an  ugly-8hai)ed  shot  after  all.  Our  naval 
history  attests  what  a  quantity  of  solid  shot  a  well-fought  man-of-war 
will  receive  and  yet  carry  off  a  victory  ;  and  if,  after  all,  the  day  should 
come  when  shell  can  penetrate  and  explode  within  heavy  armoured 
batteries,  we  must  face  the  difficulty,  and  what  is  sauce  for  the  goose 
will  be  sauce  for  the  gander.  I  therefore  deprecate  going  back  to 
wooden  superstructures  or  thin  iron  ones  either  for  real  fighting  ships, 
and  look  with  confidence  to  the  *  Devastation '  and  *Fiu-y'  types, 
with  such  further  modifications  and  improvements  as  experience  may 
develope,  as  the  true  type  of  the  future  fighting  ship  either  for  line 
of  battle  or  destroying  the  fortified  iK)rts  witliin  which  an  enemy  may 
be  prei)aring  to  assail  us. 

There  is  another  point  which  should  never  be  lost  sight  of  when 
advocates  of  the  gun  talk  loudly  of  the  facility  with  which  they  can 
|)enetrate  certain  thicknesses  of  armour:  they  ignore  entirely  the 
deflective  power  of  ship's  armour.  It  is  one  thing  to  fire  at  a  plate 
shut  up  vertically  on  shore  in  front  of  a  gun ;  it  is  quite  another 
thing  when  firing  at  armour  in  motion  or  inclined  at  any  angle  to 
the  line  of  flight  of  these  new  pointed  projectiles.  Tlie  old  attempt 
to  penetrate  the  *  Royal  Sovereign '  turret  was  repeated  with  no 
better  success  with  a  heavier  gun  against  the  *  Glatton '  very  recently, 
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and  I  know  of  another  curious  illustration  on  board  the  *  Monarch  '     Captam 
of  the  ease  with  which  her  600-pound  shot  from  a  25-ton  gun  was     oA^rn, 
deflected.     One  day  at  exercise,  the  captain  of  the  turret  fired  by  ^-^'^  ^'^' 
accident  one  of  these  huge  projectiles  along  her  deck  in  a  line  which 
would  have  swept  away  Captain  Murray  Aynsley,  her  master,  and 
eight  men  who  happened  to  be  in  its  line,  and  they  were  saved  by  a 
small  bar  of  iron  about  two  inches  in  diameter  which  the  shot  touched 
on  its  shoulder,  and  that  bar,  though  broken  or  bent,  deflected  that 
huge  shot  over  the  ship's  side.     There  will  be  a  large  percentage  of 
such  deflections  in  a  ship's  action,  and  despite   Shoebur3naess   or 
Tegel,  I  deny  that  in  practice  it  will  be  so  easy  to  penetrate  oiu* 
armour-plating  in  the  Navy  as  landsmen  and  soldiers  suppose. 

Yours  faithfully, 

Sherakd  Osborn,  Captain. 


Rear-Admiral  G.  Prebble,  U.S.N. 

The  *  Chesapeake '  had  nearly  twice  as  many  killed,  and  a  total  Rear- 

of  nearly  as  many  wounded,  as  had  Farragut,  in  the  i^assage  of  the  G^'p!.Mfe 

forts  below  New  Orleans,  in  1862.     On  the  'Chesapeake'  61  were  ^^^'' 

killed  or  died  of  their  wounds,  and  85  otherwise    wounded.      In  The 

*  Chesfl- 

Farragut's  fleet,  35  were  killed  and  135  wounded.      In  these  two  pe»ke/ 

ships,  in  the  brief  space  of  fifteen  minutes,  252,  or  about  one-third  Sentict 

of  their  united   complements,    were   killed   or   wounded.      In    the  J^^'Ji/^, 

general  engagement  of  the  British  fleet  off  Cape  St.  Vincent,  the  ^^'^ 
whole  loss  was  296,  and  in  the  more  recent  battle  of  Navarino,  only 
286,  distributed  among  twelve  vessels,  three  of  which  were  ships  of 
the  line. 


Sir  Speiicer  Robinson. 

The  Essayist  takes  away  the  whole  of  the  armour  from  the  guns         sir 

and  from  the  men.     Now,  as  has  been  said  at  the  befifinning  of  this  ^PT*^ 
discussion,  the  whole  object  of  an  ironclad  is  to  contend  on  equal,  or       — 

even  on  better,  terms  with  another  ironclad.     If  nobody  in  the  world  Service 

had  ever  built  an  ironclad,  I  do  not  know  that  we  should  have  done  M^rch  i?"* 

so;   but  what  we  did  feel  was,  that  as  long  as  anybody  else  had  crot  ^^^^    '^*" 

'  ^     ^  o  ^         ^  fo  cushion  on 

such  a  weapon,  imperfect  as  it  was,  full  of  faults  as  it  was,  still  such  ^ V'«^ 

a  weapon  was  so  powerful,  that  a  similar  weapon  must  be  provided  Ksjoiy. 
to  contend  against  it  on,  at  any  rate,  not  unequal  terms.     We  ask 
no  more.     We  do  not  ask,  because  it  is  not  possible,  to  go  about  in 
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^«>  impenetrable  ships,  free  from  all  liurt  to  ourselves  while  dealing 
Robmmn,  destruction  around  us ;  but  we  ask  that  we  shall  not  be  caught  at  a 
disadvantage,  that  we  shall  have  a  ship  as  good  as  anybody  has,  and 
then  we,  under  Providence,  will  answer  for  ourselves.  But  here  the 
Essayist,  in  order  to  procure  this  very  imperfect  protection  at  the 
water-line,  takes  away  the  whole  protection  from  the  men  and  frt)m 
the  guns.  I  ask  you  for  one  moment  to  consider  what  the  effect  of 
a  broadside  of  the  *  Sultan's'  10-inch  guns  would  be  upon  that  war 
ship  which  he  has  described,  a  ship  which  will  carry,  I  admit,  one- 
third  more  guns  than  the  *  Hercules '  does,  because  the  *  Hercules' ' 
battery  is  limited  to  the  protection  we  can  afford  to  give  it  by 
armour,  and  the  battery  of  the  new  ship  is  entirely  unprotected,  and, 
therefore,  might  oppose  fifteen  guns  to  the  *  Hercules' '  ten.  But 
what  would  be  the  result  at  1,200  yards  of  shot  from  the  10-inch 
guns  of  the  *  Hercules '  striking  against  the  battery  of  a  ship  built^ 
as  the  Essayist  proposes,  of  thin  iron  ?  Has  any  gentleman  ever 
seen  a  target  representing  the  unarmoured  side  of  an  iron  ship,  and 
noticed  the  effect  of  the  shell  striking  that  target  ?  If  he  has,  he  will 
say  with  me,  that  the  ravage  it  commits  is  fearful  to  look  at.  And 
then,  as  there  is  no  limitation,  no  concentration  of  the  armament  of 
such  a  ship,  but  as  the  guns  are  spread  pretty  nearly  from  one  end 
of  the  ship  to  the  other,  the  aim  of  the  opposing  gunner  will  be  very 
much  easier;  he  has  a  much  larger  object  to  fire  at;  he  is  not 
bound  exactly  to  fire  at  the  centre  of  the  protected  part  of  the  ship. 
To  do  any  damage  to  the  protected  battery,  the  fire  must  be  directed 
to  that  spot  where  the  space  is  limited  and  the  execution  uncertain ; 
but  against  the  unprotected  battery  he  has  only  to  hit  the  ship 
somewhere  above  the  water-line,  and  he  kills  men  by  scores,  sweeps 
the  decks,  destroys  the  guns,  and  ruins  the  structure. 


Captain  Colonib. 

Capfain  !»  the  discussiou  on  the  *  Hotspur '-'  Glatt on '  experiment.  Captain 

^^^'     Colomb  adhered  to  the  views  he  had  put  forward  in  his  examination 

;  JjJJP;^'/"  of  the  battle  of  Lissa. 

DiscuMion,  <  I  have  always  looked  at  it  in  this  way — that  the  value  of  armour 

1878.  is  simply  this—"  to  covipel  your  adversary  to  fire  so  many  fewer 

shots  at  you  in  any  given  time,"  and  I  am  satisfied  that  every  inch 

of  armour  you  put  on  the  ship  effects  that  purpose.    You  compel  him 

to  carry  heavier  guns,  and  by  compelling  him  to  carry  heavier  guns, 


ARMOUR.  347 

you  compel  him  to  fire  fewer  shots  per  minnte,  and  therefore  I  look     Captain 
upon  even  a  small  amount  of  armour  as  a  very  valuable  thing. 

•  ••••••• 

^  It  has  been  rather  put  to  us  to-night  that  there  is  a  possibility, 
and  Admiral  Touchard  seems  to  express  it  very  strongly,  that  an  un- 
armoured  ship,  with  very  great  gun-power,  might  successfully  meet 
in  the  open  sea  an  armoured  ship.  Mr.  Bamaby  assumes,  I  observe, 
that  it  is  almost  necessary  that  a  ship,  when  she  is  heavily  armoured, 
should  have  a  few  effective  guns.  She  will  have  few  effective  guns  as 
against  a  ship  heavily  armoured ;  but  it  does  not  follow  that  she  will 
have  few  effective  guns  as  against  a  ship  which  is  not  armoured  at 
all.  The  battle  of  Lissa  was  referred  to  by  Sir  John  Hay,  and  there 
we  had  a  lesson.  The  ^^  Kaiser,"  the  two-decker,  an  unarmoured 
ship,  which  did  as  good  service  as  she  could  in  that  battle,  was  out 
of  the  action  very  early  in  the  proceedings,  and  her  loss  in  killed  and 
wounded  was  two-thirds  of  the  whole  loss  of  the  Austrian  fleet.  I 
think  that  is  a  fact  which  settles  the  question  completely.  Here 
was  a  ship  such  as  Admiral  Touchard  would  wish  for,  I  suppose,  with 
a  large  number  of  guns.  She  was  set  on  fire  in  two  or  three  places. 
She  lost  her  masts,  was  thrown  out  of  action  altogether,  and  became 
quite  a  burden  to  the  fleet ;  and  she  lost  two-thirds  of  the  whole  loss 
of  the  Austrians.' 


*  Perhaps  this  is  the  place  to  refer  to  another  lesson  from  Lissa  From  a 
on  the  question  of  unplated  ships  with  heavy  guns  versita  armour  P^^ng 
plates.     I  have  seen  it  several  times  in  print,  and  I  have  heard  it  J'?°* , 
often  seriously  argued  by  naval  officers,  that  the  battle  of  Lissa  readbpr 
showed  the    value  of  wooden   ships    against    ironclads;    and   the  Colomb 
"  Kaiser  "  has  been  on  such  occasions  quoted  as  having  beaten  off  a  rovS  *^* 
combined  attack  of  four  of  them.     Granting  she  did  this,  what  but  ^^y^ 
her  evident  weakness  invited  such  an  attack  ?  and  what  was  the  institution, 

April  29 

ultimate  result  of  all  her  gallant  endeavours?  She  was  so  near  1867. 
destruction  that  she  was  obliged  to  haul  out  of  action.  She  lost  her 
bowsprit,  foremast,  and  funnel,  had  22  men  killed  and  83  wounded ; 
more  than  two-thirds,  as  I  before  said,  of  the  loss  suffered  by  the 
whole  Austrian  fleet.  In  return  for  this  damage,  she  tore  away  the 
boats,  bulwarks,  and  portlids  of  the  "  R6  di  Portugallo  "  by  collision, 
and  riddled  the  upper  works  of  the  "  Affondatore  "  by  shot ;  when 
we  have  said  this,  we  have  perhaps  said  all.  I  cannot,  therefore,  see 
how  we  are  to  place  anything  whatever  to  the  credit  of  wood  versus  iron 
plates  in  consequence  of  what  occurred  at  the  battle  of  Lissa.  It  is  ar- 
gued on  this  question  that  we  may,  by  reducingarmour-plating,  replace 
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Ciqtiain  the  Weight  80  taken  away  by  adding  to  the  number  of  plate-piercing 
guns.  But  I  think  it  is  forgotten  that  for  every  plate-piercing  gun 
carried  by  the  non-plated  ships,  the  plated  one  may  carry  several 
light  shell-guns  of  terribly  destructive  powers  when  opposed  to  un- 
plated  scantling  only.  As  an  extreme  case  we  should  then  have  a 
totally  unclad  ship,  whether  of  wood  or  iron,  carrying  a  few  plate- 
piercing  guns,  against  a  completely  clad  ship,  armed  with  a  multi- 
tude of  light  shell-guns,  such,  for  instance,  as  the  Armstrong 
40-poimder.  The  power  of  the  respective  ships  when  in  opposition 
would  then  be  the  number  of  rounds  fired  per  minute  multiplied  by 
the  effective  work  done  by  a  single  shot.  As  the  number  of  light 
guns  carried  would  be  at  least  five  or  six  times  the  number  of  plat^- 
piercers,  whilst  the  rapidity  of  fire  would  be  possibly  doubled,  the 
question  to  be  decided  by  those  who  argue  in  favour  of  non-plating 
would  be  :  Can  you  secure  that  each  plate-piercing  projectile  shall 
do  ten  times  the  damage  on  the  plated  side  of  its  opponent  that 
such  opponent's  shell  will  effect  on  the  non-plated  side  ? ' 


Naval  Architects. 

Sir  Fdward  J.  Reed^  K.C.B. 

Sir  E.J.  I  consider  that  Sir  William  Fairbaim  and  Sir  William  Armstrong 

j^^^     have  been  premature  (to  say  the  least)  in  their  advocacy — if  I  have 

^  -7"       not  misunderstood  them,  of  the   abandonment  of  armour  for  the 

clad  Sh^.   future.      This  result  may  ultimately  be  brought  about,  but  all  the 

tion,  pp.       time  this  country  can  maintain,  with  a  moderate  annual  expenditure, 

XIV.  XV.       ^j^^  superiority  of  strength  afloat  which  it  now  undoubtedly  possesses, 

and  which  it  has  gained  mainly  by  the  use  of  armour  of  increasing 

strength  in  combination  with  improved  guns,  I  am  persuaded  it  will 

not  turn  away  from  so  satisfactory  a  path,  and  trUvSt  all  its  armaments 

and  all  its  seamen  to  structures  which  can  give  them  no  security 

from  even  a  single  shot  or  shell.    For,  it  should  be  clearly  understood, 

that  the  notion  of  producing  fast  steamships  (which  must  of  necessity 

be  ships  with  large  proportionate  boilers  and  engines)  subdimded 

throughout  into  very  numerous  small  compartments,  is  a  chimera, 

and  has  not  the  smallest  foundation  in  fact  or  practice.     We  do  well, 

no  doubt,  to  build  fleet  uuarmoured  ships  for  some  of  the  purposes 

ol  the  Navy ;  but  to  urge  that  our  flag  should  be  trusted  to  these 

alone,  in  the  present  stage  of  our  progress,  is,  in  my  judgment,  to 

press  a  perilous  policy.     The  abandonment  of  armour  is  advocated 
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upon  the  ground  that  it  is  incapable  of  resisting  the  heavy  projectiles     sh  E.  J. 
that  can  now  be  fired  from  naval  guns,  and  is  therefore  of  no  more      K.cb, 
value  than  the  personal  armour  of  the  soldier,  which  was  thrown 
aside  when  the  penetrating  power  of  guni)owder  was  brought  into 
play.     I  deny  both  the  assumption  and  the  analogy.     I  maintain 
that  even  the  armour  which  we  have  now  afloat  is  impenetrable  by 
existing  naval  guns  under  the  ordinary  conditions  of  sea  service ;  I 
further  maintain  that  the  armour  which  is  now  afloat  has  by  no 
means  attained,  or  even  approached,  the  thickness  and  weight  which 
it  is  perfectly  practicable  to  carry  on  good  sea-going  ships  of  not 
immoderate  dimensions ;  and  I  deny  that,  even  if  all  this  were  other- 
wise, there  would  be  any  analogy  whatever  between  the  armour  of  a 
soldier  and  the  armour  of  a  ship.     I  base  this  last-named  jx)sition 
upon  the  fact  that  there  is  this  broad  and  all-imj>ortant  distinction 
between  the  armour  of  the  soldier  and  the  armour  of  the  ship,  viz., 
that  while  the  soldier's  armour  is  absolutely  and  unalterably  limited 
to  the  weight  which  a  man  can  cany,  there  is  no  analogous  limit  to 
the  weight  which  a  ship  can  carry.    You  cannot  increase  the  physical 
strength  of  men^  but  you  can  increase  indefinitely  the  carrying  and 
steaming  power  of  the  ship,  and  consequently  the  cause  which  long 
ago  determined  the  abandonment  of  armour  in  the  Army  is  entirely 
without  existence  in  reference  to  the  armoiu*  of  the  Navy.     While 
gunmakers  and  others  therefore  indulge  in  the  complacent  belief 
that  armour  is  in  vain  and  that  the  gun  is  all  in  all,  I  am  obliged  to 
maintain  a  wholly  opjwsite  position,  and  I  assert  with  confidence 
that  just  as  the  *  Hercules '  is  at  this  moment  impregnable  in  the 
region  of  the  water-line  to  the  attack  of  any  and  every  gun  afloat  in 
any  part  of  the  world,  so  the  ships  of  the  future  may  in  like  manner 
be  endowed  with  a  like  impregnability  against  the   guns  of  the 
future ;  and  my  conviction  is  that  before  armour  ceases  to  be  super- 
seded as  a  defence  against  guns,  guns  will  themselves  be  su][>erseded 
as  a  means  of  attack,  and  the  ship  itself,  viewed  as  a  steam  projectile 
— possessing  all  the  force  of  the  most  i)owerful  shot,  combined  with 
the  power  of  striking  in  various  directions — will  be  deemed  the 
most  formidable  weaj>on  of  attack  that  man's  ingenuity  has  devised. 
But  at  present  neither  guns  nar  armour  will  be  abandoned,  .and  our 
clear  duty  for  some  time  to  come  will  be  to  avoid  alike  false  analogies 
and  speculative  forecasts,  and  to  develop  as  steadily  and  as  rapidly 
as  heretofore  the  power  both  of  the  gun  with  which  we  assail  the 
enemy,  and  of  the  armour  with  which  we  repel  his  assaults  uj)on  us. 
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Mr,  Bar- 
nabtf,  C,B, 

Director  of 
Naval  Con- 
st ruction  to 
Controller. 
March 
1«73. 
Appendix 
to  report  of 
•Inflexible' 
Committee. 


Mr.  Baniaby. 

We  do  not  see  that  any  increase  in  the  penetrating  power  of 
guns  can  make  it  desirable  to  dispense  with  hull  armour.  It  will 
always  remain  impenetrable  to  many  guns  at  all  ranges. 

The  limit  to  its  thickness  is  to  be  found,  we  think,  in  the  size 
and  cost  of  the  ship.  Fourteen  inches  of  armour  have  been  found 
to  be  consistent  with  high  speed,  perfect  turning  power,  and  moderate 
draught  of  water. 


FRENCH  A  UTHORITIES. 


Admiral  Paris. 


Admiral  In  experimental  firing  the  projectiles  are  fired  with  accurate  aim, 

—       while  in  actual  warfare  they  are  as  likely  as  not  to  be  lost  in  the  air 

ynval^         or  tb®  water.     Moreover,  the  armoured  ship  is  very  far  from  being 

Pari|s  1S67,  defended  completely.     A  large  surface  has  no  armour  protection ; 

and  where  the   armour  is  retained  its  thickness  is  in  many  cases 

sensibly  diminished.     A  small  increase  in  the  angle  of  inclination 

may  completely  expose  the  ship  and  allow  the  fatal  bolt  to  penetrate 

the  vital  parts — engines,   magazines,  and  especially  boilers.     And 

yet,  notwithstanding  all  these  imperfections,  it  is  necessary  to  carry 

armour ;  for  the  guns  which  can  penetrate  the  armoured  would  much 

more  quickly  destroy  the  unarmoured  vessel. 


Admiral 
BnurginM, 

*  Etudes 
(>ur  let 
Manoeuvres 
des  Com- 
bats sur 
Mer.' 
BevuK 
Maritime^ 
1876,  vol. 
xlix.,  pp. 
S25-& 


Admiral  Bourgoie. 

Avant  d'accepter  le  role  des  vaincus  et  des  faibles  et  de  se  re- 
signer  k  defendre  ses  jx^rts  et  ses  rades  par  des  surprises  et  des 
attaques  nocturnes,  la  marine  franpaise  a  un  role  plus  viril  et  plus 
efficace  a  jouer  en  haute  mer.  Elle  doit  y  chercher  son  ennemi  et 
le  combattre  en  plein  iour  pour  le  detruire  ou  le  forcer  a  se  r^fugier 
dans  ses  propres  ports.  Mais,  pour  accomplir  cette  oeuvre,  il  lui 
faut  des  navires  de  combat  munis  de  tons  les  perfectionnements  et 
de  toutes  les  armes  que  les  progr^s  de  Tindustrie  et  de  I'art  naval 
peuvent  fournir  aux  marines  rivales.     Le  prix  eleve  que  content 
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aujourd'hui  ces  navires  n'est  qu'une  niison  de  plus  de  ne  rien  negliger     Atimirai 
de  ce  qui  doit  augmenter  leur  efficacite.  ouryim. 

Quant  aux  chances  de  succ^s  que  pent  offrir  Tattjique  ouverte 
d'un  grand  cuirass^  par  des  navires  speeiaux  armes  de  torpilles 
Whitehead,  on  doit  les  considerer  comme  a  peu  prfe  nulles  quand  le 
navire  attaque  est  maitre  de  sa  manoeuvre  et  libre  de  s*eloigner  de 
I'assaillant  en  le  tenant  sous  le  feu  de  son  artillerie.  On  a  vu,  en 
efFet,  en  examinant  ce  cas,  que  la  torpille  Whitehead  est  impuis- 
sante  contre  un  navire  qui  prend  chasse  avec  toute  sa  vitesse,  et  que 
le  batiment  qui  en  est  arrae,  s'il  est  dei)ourvu  de  puissance  defen- 
sive, est  inevitablement  condamne  a  etre  coule  j)ar  I'adversaire  qu'il 
chasse,  avant  d'avoir  pu  Tatteindre. 

II  en  serait  autrement  si  le  grand  cuirasse,  engage  dans  une 
passe  que  I'escadre  a  laquelle  il  appartient  veut  forcer  et  par  suite 
oblig6  de  continuer  sa  rout«,  se  voyait  assailli  par  plusieurs  embarca- 
tions  ou  batiments  armes  de  ces  torpilles.  C'est  a  cette  circonstance 
et  k  quelques  autres  cas  aussi  rares  de  surprises  de  nuit  qu'il  faut 
restreindre  I'utilite  et  I'efBcacite  des  navires  speeiaux  et  des  embtir- 
cations  dont  il  s'agit.  Vouloir  I'etendre  aux  combats  du  large,  ce 
serait  chercher  k  faire  renaitre  la  legende  de  la  baionnette  dans  la 
marine,  apr^s  qu'une  cruelle  experience  en  a  desabuse  I'armee.  liC 
bon  sens  indique  que  I'invulnerabilite  est  une  qualite  d'autant  plus 
precieuse  que  les  combattants  se  servent  d'arnies  de  plus  courte 
port^.  Vouloir  aujourd'hui  combattre  sans  cuirasse,  avec  des  armes 
dont  I'eflScacite  n'est  reelle  qu'a  quelques  centaines  de  metres,  ce 
serait  commettre  un  contre-sens  de  meme  nature  que  si  autrefois 
on  avait  retire  Tarmure  aux  gens  d  annes  pour  la  douner  aux  mous- 
quetaires. 

Si  done  il  y  avait  lieu  de  creer  un  type  special  de  batiment  de 
combat  pour  Tanner  de  torj)illes  Whitehead,  la  suppression  de  sa 
cuirasse  serait  la  derni^re  a  accepter  et  il  serait  beaucoup  plus  lo- 
gique  de  conserver  celle-ci  en  supprimant  I'artillerie  ordinaire,  qui 
}X)urrait  fetre  remplacee  i)ar  lartillerie  sous-marine.  On  obtiendrait 
ainsi  cette  jwuderation  des  qualites  offensives  et  defensives,  sans 
laquelle  un  ty}>e  de  batiment  cesse  de  repondre  aux  besoins  gene- 
raux  de  la  guerre  et  trouve  rarement  un  utile  emploi. 


M.  Marchal. 

Without  pretending  to  pronounce  an   opinion  concerning  the     M.Mar- 
question  of  abandoning  armour  protection  which  has  suddenly  arisen 
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3/.  3/«ir-  in  later  years  and  has  given  rise  to  so  much  controversy,  we  would 
— !  endeavour  to  clear  the  ground  by  defining  accurately  the  word 
G«erre'  *  cUcuirassement,  which,  from  different  points  of  view,  has  been  in- 
118^*119  terpreted  in  widely  different  senses.  To  abandon  armour,  DScui- 
rdsaer^  means,  in  the  sense  in  which  the  term  is  sometimes  accepted, 
to  diminish  the  area  of  the  protected  surface  with  the  view  to  increase 
the  eflSciency  of  the  protection.  It  means,  to  take  a  single  illustra- 
tion, to  suppress  the  protection  of  the  guns  by  side  armour  according 
to  the  plan  adopted  in  the  *  Shs^nnon '  and  the  *  Nelson.'  It  is  to  be 
observed  that  this  suppression  of  a  portion  of  armour,  whatever  be 
the  part  of  the  ship  from  which  it  is  removed,  whether  it  be  the 
battery  or  the  water-line,  has  followed  as  a  natural  consequence  the 
movement,  which  began  immediately  after  the  '  Gloire '  was  launched 
by  M.  Dupuy  de  Lome.  From  the  *  Solferino '  downwards,  naval 
architects  have  steadily  pursued  the  plan,  which  at  that  early  date 
commended  itself  to  the  approval  of  the  naval  profession,  and  they 
have  been  constantly  removing  armour  from  the  upper  works  of  ships 
of  war.  The  abandonment  of  armour,  or  decuira^semerity  if  we  may 
understand  by  that  term  the  diminution  of  the  area  protected,  may 
therefore  be  said  to  be  coeval  with  the  introduction  of  armour. 

Sometimes  a  wider  interpretation  is  given  to  the  word  decui- 
rcLssementy  and  it  is  predicted  that  the  natural  course  of  the  trans- 
formation, which  is  actually  in  progress,  will  lead  at  an  early  dat«  to 
the  entire  suppression  of  armour.  If  this  were  true,  the  weight  of 
the  armour  should  show  an  indefinite  tendency  to  diminution.  The 
surface  protected  being  reduced  to  nothing,  and  the  same  weight  of 
armour  being  retained,  the  result  would  be,  in  the  latest  annoured 
ships,  that  the  thickness  of  the  plates  would  be  increased  indefi- 
nitely. 

The  same  remark  may  be  made  with  reference  to  the  opinion  of 
those  who  look  to  the  abandonment  of  armour  as  a  means  of  dimin- 
ishing the  displacement  of  ships.  The  displacement  of  a  ship 
depends  upon  the  weight  to  be  carried.  Supposing,  for  example,  a 
ship  is  thought  to  be  excessively  protected  and  it  is  proposed  to 
modify  the  design,  confining  the  alterations  to  the  defensive  qualities. 
In  this  case  the  displacement  can  only  be  reduced  by  apportioning  a 
diminished  weight  to  the  armour.  This  may  be  accomplished  in 
various  ways.  The  armoured  surface  may  be  reduced  while  preserv- 
ing the  original  thickness  of  the  armour :  and  this  in  fact  is  what 
was  done  in  the  '  Nelson  '  type,  as  compared  with  the  '  Sultan '  and 
the  '  Hercules.'  It  will  have  been  apparent  from  these  observations, 
that  the  meaning  attached  to  the  word  d^cuirassevieiit  has  relation 
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both  to  the  reduction  in  the  surface  protected,  and  to  a  dinuniition    -V.  Mar- 

hi 

in  the  weight  of  armour.  The  first  of  these  changes  is  undoubtedly 
in  progress,  but  it  does  not  constitute  a  new  fact,  inasmuch  as  it 
dates  from  the  first  introduction  of  armoured  ships.  With  regard  to 
the  second,  it  is  certain  that  it  has  not  in  a  general  sense  devolo}>ed 
itself  in  the  most  recent  constructions.  Tn  the  ships  which  are 
represented  as  having  been  deprived  of  armour,  the  protected  surface 
has  been  reduced,  in  order  to  increase  both  the  thickness  and  the 
weight  of  the  armour.  Nay,  more,  improvements  in  construction 
have  been  introduced,  with  the  special  object  of  appropriating  to  the 
armour  an  additional  proportion  of  the  total  displacement. 

On  the  *  Gloire  '  and  on  the  *  Warrior '  the  weight  of  the  armour 
was  about  ()*150  of  the  displacement.  In  subsequent  constructions, 
this  proportion  has  been  constantly  increasing.  In  the  later 
armoured  ships,  the  figure  has  almost  doubled.     It  is  0*318  on  the 

*  Inflexible,'  the  least  armoured  ship  in  existence,  and  0*326  on  the 

*  Foudroyant,'  which  has  a  battery  with  a  breadth  nearly  equal  to  its 
length,  the  guns  on  the  upper  deck,  as  well  as  a  part  of  the  water- 
line,  having  no  protection  by  vertical  armour.  If  the  fUcuirasaemenf 
continues  to  follow  its  present  direction,  and  a  sentence  of  death  is 
not  abruptly  passed  on  the  system  of  armour  protection,  we  have  no 
reason  to  doubt  that  our  battle  ships  may  be  as  fully  protected  as 
are  even  now  a  certain  number  of  our  present  coast-service  shi]>s, 
and  that  half  of  the  displacement  will  be  devoted  to  armour. 


VAnnee  Maritime. 

The  experiments  carried  on  at  our  schools  of  gunnery  and  in   LAnnee 
sheltered  roadsteads,  under  uniform  and  predetermined  conditions,  ists'"^' 
however  well  devised  they  may  be,  cannot  give  a  coirect  idea  of  the  ^^^■^^• 
results  which  may  be  anticipated  at  sea.     In  a  matter  so  complicated, 
all  the  elements  which  it  is  endeavoured  to  combine,  fre(|U<'ntly 
operate  as  more  or  less  conflicting  forces,  yet  each  exercising  a  certain 
influence  in  deciding  the  event.     The  state  of  the  wind,  of  the 
weather,  and  the  sea,  the  more  or  less  advantageous  |x>sit  ion  which  may 
have  been  taken  up  in  the  attack  on  the  enemy,  the  skill,  the  ccx^lness, 
the  courage  of  the  captains,  the  training  and  the  valour  of  the  crews, 
in  short  all  the  circumstances  must  be  taken  into  con sid* ^ration.     1 1  is 
clear  therefore  that  experiments  on  land,  or  in  an  enclosed  range  at- 
tached to  a  gunnery  establishment,  can  at  best  have  but  a  {wrt  iai  value. 

In  modem  times  the  naval  architects  have  not  had  the  advantage 
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L'AnH^    of  the  practical  lessons  which  might  have  been  learnt  from  the  ex- 
perience  to  be  acquired  in  an  engagement  at  sea. 

In  the  Army,  officers  can  go  to  work  on  fixed  principles,  because 
their  theoretical  rules  have  been  tested  by  the  light  of  experience. 
During  the  last  twenty  years  they  have  watched  a  continuous  suc- 
cession of  campaigns  The  wars  in  the  Crimea  and  in  Italy,  the 
campaigns  of  Prussia,  and  the  war  of  1870-71,  have  dispelled  many 
illusions,  and  have  furnished  the  means  of  correcting  many  mistaket<. 
It  has  been  quite  otherwise  with  the  Navy,  which,  since  the  radical 
changes  in  its  material,  has  scarcely  had  any  opportunity  of  verifying 
the  calculations  of  naval  architects,  and  the  fitness  of  their  construc- 
tions for  the  services  for  w^hich  they  have  been  designed.  Hence,  it 
has  been  little  more  than  a  scientific  struggle,  a  sort  of  industrial 
vrarfare  between  the  naval  architect  and  the  gunmaker,  a  struggle 
in  which  the  gun  has  asserted  itself  with  a  degree  of  superiority 
which  has  perhaps  unduly  impressed  the  minds  of  men  and  deterred 
them  from  pursuing  their  investigations.  Who  can  tell  whether 
this  exaggerated  impression  of  the  power  of  the  gun  may  not  have 
deterred  naval  architects  from  entering  on  a  new  field  of  investiga- 
tion, in  which  they  might  perhaps  have  found  powerful  means  of 
maintaining  the  struggle  under  favourable  conditions.  Doubtles**, 
nothing  can  be  more  disastrous  than  the  penetration  by  a  projectile 
of  the  vital  parts  of  a  ship  ;  but,  after  all,  how  many  projectiles  hit 
the  mark  ?  How  many  strike  at  an  oblique  angle,  or  penetrate  parts 
of  the  ship  that  are  not  vital  ?  In  the  field  of  battle,  if  the  bullet 
pierces  the  heart  of  the  soldier  he  is  instantly  laid  low  ;  but,  happily, 
every  bullet  is  not  a  messenger  of  death.  Though  wounded,  the 
infantry  soldier  may  long  continue  the  struggle,  and  may  perhaps 
deal  a  mortal  blow  at  the  adversary.  It  is  the  same  with  the  ship. 
The  gun  is  not  always  an  irresistible  and  infallible  instrument, 
which  the  offensive  power  of  the  ship  is  quite  unable  to  resist.  The 
ram  is  also  a  terrible  adversary.  The  projectiles  of  an  enemy  strike 
the  armoured  bows  at  an  oblique  angle,  and  will  therefore  fail  to  stop 
the  ram  in  its  headlong  and  deadly  charge. 

In  the  armoured  ship,  attention  has  been  concentrated  on  the 
penetrability  of  armour,  while  too  little  thought  has  been  bestowed 
on  the  offensive  power  which  it  possesses,  and  which  it  is  the 
business  of  the  tactician  to  develop.  The  ship  has  been  r^arded 
rather  as  a  passive  target,  penetrated  by  artillery  fire,  and  incapable 
of  oflFering  any  resistance.  There  has  been  a  too  general  tendency 
to  forget  that  the  ship  carries  an  armament  as  well  as  armour,  and 
that  the  equality  of  the  chances,  as  between  the  attack  and  the 
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defence,  are  thereby  re-established.  Instead  of  coinpariug  the  ship,  l\4hh^ 
as  a  whole,  with  all  its  offensive  and  defensive  weapons,  its  guns, 
ram,  and  armour,  with  another  ship,  equipped  with  the  same 
elements  of  fighting  strength,  the  struggle  has  been  reduced  to  a 
sort  of  single  combat,  a  duel,  as  it  were,  between  the  gun  and  the 
armour. 

Great  attention  has  been  |>aid  to  (juestions  of  construction,  to 
metallurgy,  and  little  to  military  science.  In  truth,  there  have  been 
no  essential  changes  in  the  naval  problem.  The  changes  may  have 
been  considerable  in  certain  conditions  of  the  problem,  such  as  the 
nature  of  the  guns,  and  through  the  introduction  of  armour  the 
relative  positions  may  have  been  somewhat  altered ;  but  the  gun 
retains  its  decisive  superiority  as  a  naval  weapon.  The  offensive  has, 
indeed,  always  had  the  advantage  over  the  defensive.  Was  it  not 
the  same  with  the  old  wooden  ships  ?  Have  not  the  stone  of  the 
slinger,  the  arrow  of  the  archer,  the  ball  of  the  musketeer,  the  shot 
and  the  shell  of  the  artilleryman,  always  combined  more  chances  of 
success  in  favoiu*  of  the  attack  than  the  thick  skin  of  the  savage,  the 
shield,  the  coat  of  mail,  or  the  most  elaborate  fortifications  have 
been  able  to  secure  in  favour  of  the  defence  ?  Are  not  the  means  of 
attack,  aft^r  all,  the  essential  instruments  of  victory  ? 

There  has  therefore  been  no  change  in  the  first  principles  of 
naval  warfiire.  Complete  protection  is  an  impossibility;  and  the 
limitation  of  armour  to  the  protection  of  the  vital  parts  of  the  ship 
remains  the  only  solution  which  is  recommended  to  us  by  the  inexo- 
rable logic  of  facts. 
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*  Army  and  Navy  Journal 

The  first  point  to  note  is  the  high  value  of  speed  in  any  open-sea  Army  and 

action  between  the  war  ships  of  the  future.     Whether  the  object  in  7    *^ 

view  be  pursuit  or  escape,  this  element  cannot  be  ignored.     The  ^  - — 

*  Huascar'  probably  had  from  the  first  a  hopeless  task,  yet  had  she  November* 

possessed  the  speed  of  her  consort,  the  *  Union,'  she  would  have  had,  i^saons*" 

like  her,  the  one  and  only  chance  of  success.     She  could  have  tried  ^'^"*  ^^^ 

to  run  the  gauntlet  of  the  Chilian  guns,  trusting  to  her  heels,  and,  ment  be- 

tween  the 

perhaps,  have  drawn  out  of  the  hopeless  fight.  *  Huascnr' 

We  see  also  the  extraordinary  value,  in  connection  with  rani-|K)Wer,  Chilian 

of  facility  of  manwuvre.     So  far  as  can  be  judged  from  the  accounts,  '*'^*^''* 
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ArmynmH   Ad  mi  Hi  I  Gmu  did  the  hept  possible  thing  in  oondncting  the  combat. 

j^mrnnK  Ho  sfnigJit  to  mm  the  'l»rd  Cochrane/  which  first  engaged  him,  ana 
had  tlie  '  Ifua^car '  touched  the  *  Cochrane,' the  crash  would  have 
bf-en  fatal.  Hut  the  Chilian  vessel,  which  had  lately  been  refittd 
at  V'alfmraiso,  was  in  excellent  working  order,  and  had  the  advantage 
of  twin  pcrew^,  that  enabled  her  to  change  her  direction  within  her 
own  length  ;  and  when  the  *  Hua«car '  came  down  at  full  speed,  she 
could  only  Hw^ep  harmlessly  by  the  more  agile  *  Cochrane'* '  stem, 
receiving  her  fire  as  she  went  past. 

Sf>  far  as  the  comparison  of  working  guns  in  turret  and  broadside 
ironclads  is  concf*med,  certainly  the  former  have  a  good  reo">rd  in 
this  fight.  ?"or,  during  the  first  hour  or  more,  while  the  *  Cochrane 
and  the  '  Ifuascar'  were  alone  engaged,  the  latter,  though  having  but 
two  3()0-fK>iinders,  delivered  twenty-five  shots  to  the  thirty  shots  re- 
ceived from  her  antagonist's  six  300-pounder8 — her  guns  being  served, 
therr'fore,  it  seems,  more  rapidly  than  her  antagonist's.  During  this 
tirii(%  too,  it  must  be  remembered,  the  *  Huascar '  was  the  prey  of  a 
terrible  slaughter  among  both  officers  and  men,  owing  to  the  thinness 
of  h^T  armour,  while  the  *  Cochrane '  was  comparatively  uninjured. 
WluTi  the  '  Blanco  Encalada '  came  up,  the  fate  of  the  *  Huascar,' 
hardly  before  dr)ubtfiil,  was,  of  course,  sealed. 

So  far  as  armrinr  is  concerned,  the  problem  of  this  combat  is  a 
siinph^  ijiio.  The  *  Blanco  Kncalada  '  and  the  *  Cochrane'  had  nine 
iiichi-s  r»f  armour  on  eight  or  ten  inches  of  teak;  the  *  Huascar,' a 
iiiaxiiiiuin  of  four  and  a  half  inches.  The  guns  on  both  sides  were 
rilhwl  aO()-pouiHl(Ts— for  tli(»  small  pieces  may  be  left  out  of  .the 
qu<»Htion  unlcKs  as  t>o  the  harm  done  to  rigging.  The  twelve  3(X)- 
IMMiiidrrs  of  the  Chilians  could  pierce  the  armour  of  the  *  Huascar ' 
at  tht'  ran^n.  <;niploy«*d  ;  the  two  300-pounders  of  the  Peruvians  could 
not.  pierce*  tlie  armour  of  their  antagonists.  We  think  it  clear  that 
where  the  armour  was  not  sufficient  to  keep  out  the  Chilian  shots 
altogether,  tlie  case  was  almost  worse  than  if  there  had  been  no 
arin<»ur.  Th(»  elean-eut  hole  through  the  wood  could  possibly  have 
been  |>lugge(l,  where  the  wrenched  and  torn  iron  plate  could  not;  but 
above  all  the  havr)e  caused  by  the  splinters  in  shots  crushing  through 
th<>  armour  was  t(.rri])l(*,  as  the  shattering  to  pieces  of  Admiral  Grau 
and  otliers  shows. 

It  would  seem,  also,  that  the  mitrailleuses  in  the  tops  of  all  the 
vess<*ls  wen*  serv(Ml  effectively,  causing  no  little  loss  of  life.  The 
fact  that  tlu^Mluascar'was  at  an  early  hour  rendered  useless  bv 
the  battering  of  her  rudder  and  steering  gear  is  also  one  worthy  of 
discussion. 
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Sir  William  Armairoiig. 

When  a  solid  shot  passes  through  an  armour-plated  target,  it  sir 

carries  with  it  a  quantity  of  material  composing  the  target,  and  the  J^rmit^n 

thicker  the  target  the  greater  is  the  quantity  displaced.     If  the  shot  — 

break  in  passing  through,  as  it  generally  does  when  made  of  chilled  Eari 

iron,  the  fragments  of  the  shot  mix  with  the  broken  material  of  the  chainnan 

target,  and  the  combined  mass  is  dashed  into  the  space  behind.     A  Admit  ait  v 

thin  plate  of  iron,  without  backing,  does  not  break  the  shot,  and  Comiuittee 

,  ,       y  'on  Desigua, 

supplies  the  least  quantity  of  fragmentary  matter.  Its  penetration,  1872. 
therefore,  by  a  shot  would  be  attended  by  the  minimum  of  destruc- 
tive effect  in  a  ship,  while  the  maximum  would  be  produced  by  the 
penetration  of  the  greatest  combined  thickness  of  armour  and  back- 
ing which  the  shot  could  freely  pierce.  Hence  it  is  evident  that, 
unless  impenetrability  be  i/asured  by  increase  of  thickness,  the  only 
result  of  the  increase  is  to  augment  the  destructive  effect  attending 
})enetration. 

Next,  as  to  Sheila.  When  a  percussion  shell  passes  through  a 
thin  plate,  it  travels  fix)m  10  to  15  feet  before  it  explodes,  and,  as 
lis  velocity  is  but  little  reduced  by  the  resistance  of  the  plate, 
and  as  the  velocity  of  dispersion  is  greatly  inferior  to  that  of  progres- 
sion, the  fragments  form  a  cone  which  attains  but  little  divergence 
in  the  small  space  which  remains  to  be  traversed  before  reaching  the 
opposite  side  of  the  ship,  where,  in  general,  the  crew  would  not  be 
stationed.  I  conclude,  therefore,  that  more  damage  would  be  done 
by  the  large  mass  of  fragments  driven  into  the  ship  by  a  solid  shot 
passing  through  a  thick  armoured  side,  than  by  the  fragments  of  the 
largest  shell  exploding  by  its  passage  through  the  thin  iron  side  of 
an  unarmoured  ship.  Not  only  would  the  quantity  of  broken  mate- 
rial scattered  in  the  ship  be  greater  in  the  former  case,  but  it  would 
take  effect  on  the  fighting  side  of  the  ship,  instead  of  the  opposite 
side,  where  little  harm  could  be  done. 
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Sir  Comm/jn  shells^  containing  large  bursting  charges,  are,  of  course, 

Armwiromg.  harmless  against  ironclads.  In  fact,  a  plate  of  about  an  inch  in 
thickness  seems  generally  sufficient  to  break  them  ;  and,  when  they 
break,  the  charge  explodes  without  violence,  like  loose  powder. 
Much,  therefore,  may  be  done  in  mitigating  the  effects  of  these 
formidable  projectiles  by  the  use  of  plates  of  very  moderate  thickness, 
entering  into  the  construction  of  the  ship.  I  have  already  referred 
to  the  probably  over-rated  effect  produced  by  the  fragments  of  such 
shells  bursting  inside  of  an  unarmoured  ship ;  but  it  is  also  necessary 
to  consider  the  suffocating  action  of  smoke  from  the  shell,  and  the 
demoralisation  of  the  crew  by  the  crash  of  the  explosion. 

Size  of  vessel  must  follow  increased  thickness  of  armour  in 
very  rapid  proportion^  or  armament  and  speed  m,ust  be  reduced. 
The  foregoing  considerations  as  to  the  present  effects  and  probable 
future  of  guns,  projectiles,  and  torpedoes,  lead  me  to  the  conclusion 
that  no  practicable  thickness  of  armour  can  be  expected  to  secure 
invulnerability  for  any  considerable  length  of  time.  At  present,  it  is 
only  the  most  recent  of  our  armour-clads  that  have  any  pretence  to 
be  considered  invulnerable.  All  the  earlier  vessels,  when  built,  had 
just  as  much  claim  to  be  so  regarded  as  the  strongest  ships  of  the 
present  day ;  yet  they  are  now  completely  left  behind,  and  are,  in 
my  opinion,  much  inferior  to  well-constructed  unarmoured  ships.  I 
venture  to  ask :  What  reason  have  we  to  suppose  that  the  powers  of 
attack  will  not  continue  quickly  to  overtake  the  increased  powers  of 
resistance,  which  we  are  applying  at  great  increase  of  cost,  and  at 
great  sacrifice  of  general  efficiency  ?  Every  addition  to  the  weight 
carried  for  defence  must  be  attended  with  a  diminution  of  armament 
and  of  speed,  unless  the  size  of  the  ship  be  increased  in  a  very  rapid 
proportion.  A  continual  addition,  therefore,  to  the  thickness  of  the 
armour,  involves  either  a  continual  reduction  of  offensive  power,  or 
such  an  increase  in  the  size  of  the  vessel,  and  its  consequent  cost,  as 
must  limit  the  production  of  sea-going  ships  of  war  to  a  number 
inadequate  for  constituting  an  efficient  Navy. 

Vertical  side  armorer  should  be  almost  wholly  abandAynedy  and 
watertirfht  com^partmenits  substituted.  In  my  opinion,  armour 
should  he  wholly  abandoned  for  the  defence  of  the  guns,  and,  except 
to  a  very  limited  extent,  I  doubt  the  expediency  of  using  it  even  for 
the  security  of  the  shij).  Where  armour  can  be  applied  for  dpflecting 
projectiles,  as  at  the  bow  of  a  ship,  it  would  afford  great  protection 
without  requiring  to  be  very  heavy ;  but  in  other  cases,  where  it 
must  be  of  great  thickness  to  be  effective,  I  think  its  advantage  is 
not  adequate  to  the  sacrifice  it  involves.     Watertight  com^partments 


ATlMOrR.  359 

would  alone  be  available  against  torpedoes,  and  it  appears  to  me  ^'^^io^ 
they  would  also  afford  the  best  security  against  the  effect  of  penetra--  Armstrong, 
tion  by  projectiles  ai  or  below  the  water-line.  If  we  were  relieved 
from  the  deadweight  of  heavy  armoury  the  gain  of  flotation  would 
afford  the  means  of  enormously  increasing  the  armament  and  the 
speed  of  the  vessel.  Or,  what  would  be  better  stilly  we  should  be 
enabled  to  reduce  the  size^  and  increase  the  number  of  our  ships^ 
so  that  the  loss  of  a  single  vessel  should  no  longer  he  a  national 
caUwiity,  as  ai  present  We  could  then  have  comparatively  small 
sea-going  ships,  with  ahundance  of  speed,  and  heavy  armed ;  and, 
happen  what  may,  such  vessels  could  never  be  out  of  date,  for  they 
would  always  be  well  adapted  for  i)rotection  of  commerce,  for 
colonial  service,  and  for  the  attack  of  flotillas  carrying  an  invading 
force.  It  would  be  necessary  to  adhere  to  iron  as  the  material  of 
construction,  and  the  plates  composing  the  skin  would  require  to  be 
considerably  thicker  than  those  used  in  ordinary  shipbuilding,  to 
prevent  penetration  by  grape-shot  or  steel  projectiles  from  Gratling 
guns.  The  armament  of  these  vessels  might  include  one  or  two  guns, 
capable  of  piercing  the  heaviest  armour,  and  the  rest  should  be  light, 
but  wide  in  the  bore,  so  as  to  throw  large  shells  with  moderate 
velocities.  A  mixture  of  guns  on  the  Gatling  principle  would  also 
be  of  great  service  against  boat  attacks,  and  for  pouring  streams  of 
bullets  through  the  portholes  of  an  opposing  ship.  A  vessel  so  con- 
structed and  armed  would  be  a  formidable  antagonist  for  an  ironclad, 
even  in  a  duel  of  artillery,  while  for  ramming,  or  for  using  torpedoep, 
her  superior  speed  and  handiness  would  give  her  great  advantage  over 
a  heavily  encumbered  adversary.  But  we  could  aflford  to  use  these 
vessels  in  far  greater  numbers  than  ironclads ;  and,  whatever  the 
result  of  a  single  combat  might  be,  a  combined  attack  of  several  such 
vessels  upon  one  iron-plated  ship  would,  in  my  judgment,  be  wholly 
irresistible.  I  hope,  therefore,  I  may  be  excused  for  expressing  an 
opinion  that  stvift  veesels  of  iron,  divided  into  nuvierous  compart^ 
mentSy  with  boilers  and  machinery  below  the  water4evely  and  only 
very  partially  armoured^  constitute  the  class  of  sea-going  ships 
which  it  would  be  most  prudent  to  build  under  the  present  prosjwct 
of  the  progress  of  artillery,  and  the  science  of  attack. 


Mr.  Stuart  Rendd,  M.P. 

In  May  1872,  the  Engineer  published  a  valuable  sheet  showing  jn^.  stwart 
the  penetrative  power  of  our  heavy  muzzle-loading  gmis,  and  the     ^/f'' 
ranges  at  which  those  guns  might  be  expected  to  pierce  the  different  4'**|'^^*' 
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Mr.  Stuart  ironclads  in  our  service.     In  July  1873  the  War  OflSc^  prepared  a 

chart  of  a  similar  character,  but  more  complete  and  authoritative  in 

dunTon^the  fo^"^'     No  one  can  look  at  this  chart  without  being  struck  with  the 

gunnery      evidence  it  gives  of  the  abortiveness  of  past  efforts  to  secure  the 

1874.  impenetrability  of  ships,  or  without  feeling  that  the  costly  struggle 

between  guns  and  armour  might  probably  have  been  abridged  in  the 

past  and  should  surely  be  shortened  in  future. 

From  the  first  it  has  been  argued  with  great  force  that  the  pro- 
tection of  vessels  by  armour  could  only  prove  a  passing  condition  of 
naval  warfare,  and  that,  like  body  armour,  ship  armour  would  dis- 
appear, when  once  freely  penetrable,  as  being  worse  than  useless. 

'  From  the  first  it  has  been  pointed  out  that  the  offensive  power 
of  the  gun  could  be  more  readily  and  extensively  developed  than 
the  defensive  power  of  the  armour.  For  it  is  weight  alone  that 
limits  the  development  of  both  guns  and  armour  afloat,  and,  power 
for  power,  the  weight  of  encircling  armour  increases  far  more  rapidly 
than  the  weight  of  encircled  gun.  The  pity  is  that  with  this  fore- 
knowledge the  struggle  between  guns  and  armour  should  have  been 
spun  out  in  a  long-drawn  series  of  small  steps  and  countersteps, 
when  a  few  bold  strides  might  have  put  an  end  to  it,  and  saved  time, 
money,  and  material. 

By  the  War  OflSce  chart  it  is  shown  that  the  naval  service  gun 
of  25  tons  weight  (a  gun  by  no  means  exceptional)  penetrates  at 
500  yards  the  breastwork  of  the  '  Devastation  '  and  the  water-line  of 
the  '  Peter  the  Great,'  the  most  heavily  plated  ship  afloat  (afloat  in 
dock,  but  even  yet,  April  1875,  incomplete).  The  same  gun  pene- 
trates the  belt  of  ironclads  of  the  '  Hercules  '  class  at  1,200  yards, 
the  turret  of  the  '  Cyclops  '  class  at  2,800  yards,  and  turret  of  the 
'  Monarch '  class  at  3,800  yards.  A  gun  of  half  the  weight  pene- 
trates the  sides  of  the  '  Cyclops '  class  and  the  turret  of  the  *  Monarch ' 
at  600  yards,  and  the  side  of  the  '  Hercules '  class  at  2,000  yards. 
A  gun  of  one-fourth  the  weight  ][)enetrates  the  sides  of  the  *  Hercules ' 
class  at  4,000  yards  and  of  the  'Minotaur'  class  at  1,100  yards. 
Making,  then,  ample  allowance  for  differences  between  results  calcu- 
lated from  experiment,  and  results  to  be  realised  in  actual  war,  it  is 
clear  that  guns  of  and  within  25  tons  weight  have  the  complete 
mastery  over  the  great  bulk  of  modem  ironclads. 

If  the  question  be  put  whether  the  present  state  of  things  could 
not  have  been  foreseen,  it  might  be  replied,  yes,  and  for  this  reason. 
A  rifled  wrought  iron  coil-built  600-pounder  gun  of  23  tons  weight 
was  completed  by  Sir  William  Armstrong,  so  long  ago  as  March 
1863,  and  tested  at  Shoeburyness  in  the  same  year. 


i 
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That  gun,  sumamed  *  Big  Will,'  after  destroying  a '  Wan-ior  '  tiirget  3/r.  stuari 
at  2,000  yards  by  mere  ricochet,  and  smashing  an  11-inch  solid 
plate,  fired  over  200  rounds,  and  is  still  in  the  service.  It  seems 
clear  then  that,  so  far  as  the  guns  are  concerned,  the  mastery  which 
the  25-ton  sea  service  gun  at  present  displays  over  existing  iron- 
clads might  have  been  more  or  less  demonstrated  by  this  600- 
pounder  gun  produced  no  less  than  twelve  years  ago,  had  the  Admi- 
ralty determined  to  float  it.  Such  mastery  once  shown,  it  may  be 
assumed  that  the  ironclads,  begun  and  completed  within  these  eleven 
years,  and  already  in  so  great  a  measure  obsolete,  would  have  been 
built,  if  built  at  all,  on  very  different  principles. 

Much  of  course  may  be  said  in  defence  of  the  slowness  and 
tentativeness  of  the  progress  made  with  the  mounting  of  heavy 
guns  afloat.  It  may  perhaps  be  declared  that  our  best  ][>olicy  was 
not  to  do  oiur  utmost  in  gunnery,  but  to  be  content  with  a  bare 
superiority  over  foreign  naval  ordnance,  not  to  mount  guns  of  un- 
necessarily surpassing  power  and  not  to  emlmrk  in  great  artillery 
experiments  afloat.  Yet  the  truest  policy  is  generally  the  natural, 
direct,  and  thoroughgoing  jwlicy  of  taking  the  fullest  advantage  of 
the  highest  attainments  of  science.  The  solution  of  the  monster 
naval  gun  question  would  at  least  have  given  us  a  clearer  insight 
into,  and  opened  a  more  direct  and  rapid  way  towards  the  solution 
of  the  ironclad  shij)  question.  To-flay  it  is  no  longer  doubted  by  the 
authorities  in  this  or  other  countries  that  guns  of  even  100  tons 
weight  can  be,  and  will  be  mounted  at  sea,  and  this  single  fixct  goes 
far  to  upset  the  whole  of  our  past  labours  in  ironclad  ships. 

It  is  not  difficult  to  conceive  causes  that  niav  have  contributed 
to  direct  the  actual  course  of  events. 

The  designing,  and,  to  a  large  extent  the  manufacture,  of  ships  of 
war  rests  with  the  Admiralty,  while  the  designing  and  manufacture 
of  naval  guns  rests  wholly  with  the  War  Office.  The  Admiralty  may 
naturally  incline  to  rank  the  ship  before  the  gun,  and,  since  they 
have  the  choice  of  weapons,  but  no  personal  interest  in  or  connection 
with  the  production  of  the  weaix>ns,  they  may  prefer  such  guns  as 
suit  their  designs  and  not  such  as  would  emban-ass  them.  Though 
they  watch,  and  in  a  large  degree  provide  for  the  advance  of  artillery, 
they  are  tempted  to  be  slow  in  recognising  that  advance,  and  to  do 
so  only  as  they  see  their  way  to  meet  it  by  an  equivalent  advance  in 
the  power  of  resistance  of  their  ships.  So  long  as  foreign  naval 
artillery  is  not  ahead  of  them,  they  feel  no  pressing  need  to  give  the 
predominance  to  the  gun  at  the  cost  of  the  ship.  In  fact  the 
possess  the  power,  and  are  tempted  to  use  it,  of  handicapping  the 
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r.  stvari  guns  by  limiting  their  weight  in  the  contest  with  shipe,  and  it  u 
handicapping  in  fact  which  has  done  most  towards  maintainiDg  the 
struggle.  Meanwhile  the  War  Office  may  be  supposed  to  fix  the 
power  of  coast  guns,  in  reference  to  the  power  of  guns  and  ships 
actually  afloat,  and  thus  the  action  of  the  Admiralty  may  determine 
indirectly  to  a  great  extent  that  of  the  War  Office  in  regard  to  the 
choice  and  growth  of  guns. 

Hence  it  may  be  that  it  happened  that  in  1863,  although  the 
600-pounder  was  an  accomplished  fact  and  a  fact  of  first-rate  signifi- 
cance, the  Navy  was  still  of  opinion  that  6^  tons  was  the  limit  of  the 
weight  of  a  broadside  gun,  and  12  tons  the  maximum  weight  for  a  turret 
gun.  It  seems  reasonable  to  suspect  that,  had  the  Admiralty  been 
the  manufacturers  of  their  own  ordnance,  or  had  they  obtained  their 
ships'  designs  from  outside  their  office,  they  would  have  insisted 
upon  much  heavier  guns  being  carried  afloat  in  1863  than  were  then 
actually  carried,  still  more  that,  had  both  the  Admiralty  and  the 
War  Office  been  equally  free  of  any  connection  with  manufacture  of 
either  ships  or  guns,  a  more  equal  hand  would  have  ruled,  and  fuller 
and  freer  play  been  given  to  each  side  in  the  contest  between  guns 
and  plated  ships. 

At  this  moment,  March  1874,  the  Admiralty  is  undoubtedly 
taking  a  handsome  course  towards  gunnery.  Though  they  have  only 
one  35-ton  gun  armament  afloat,  they  have  given  the  gunmakers 
carte  hlunche  and  have  agreed  to  mount  guns  of  85  tons  weight  and 
27  feet  long.  To  accomplish  this  object  they  sacrifice  in  part,  the 
armoured  protection  of  the  guns,  and  thus  take  the  first  step  towards 
t  he  abandonment  of  armour. 

This  then  looks  like  the  beginning  of  the  end  of  armour.  At  the 
first  the  whole  of  the  exposed  parts  of  a  vessel  were  armoured,  next 
the  armour  was  confined  to  the  water-line,  the  battery,  and  the 
engines.  Now  it  is  proposed  to  secure  flotation  and  locomotive 
power  ;  soon  flotation  will  be  the  only  consideration,  and  then  comes 
the  end  of  armour. 

On  the  other  hand,  the  advance  from  the  35-ton  guns  of  the 
*  Devastation '  to  the  85-ton  guns  of  the  '  Inflexible  '  is  accompanied 
by  no  compromise  or  abandonment  of  principle,  and  appears  to  present 
no  unusual  difficulties. 

Doubtless  the  adoption  of  such  guns  involves  the  complete  and 
thorough  instead  of  the  incomplete  and  partial  ai)plication  of  me- 
chanical power  of  working  them.  But  this  is  a  gain  to  gunners ; 
because  the  combination  of  manual  and  mechanical  power  gives  all 
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the  disadvantages  of  both  systems,  and  the  full  advantage  of  neither.  Mr.  smart 
Once  meehanical  power  exclusively  is  applied  and  accepted,  the  ad- 
vance of  gunnery  beyond  the  85-ton  gun  would  seem  to  oflFer  less 
difficulty  than  the  present  rise  from  35  tons  to  85  tons. 

Assuredly  such  advance  will  be  made  neither  to  gratify  English 
artillerists,  nor  to  confound  English  naval  architects,  but,  if  for  no 
other  reason,  at  least  to  meet  foreign  competition. 

Many  no  doubt  will  see  with  regret  so  rapid  a  development  of 
artillery  as  would  not  only  render  our  finest  ironclads  in  a  sense 
obsolete,  but  also  make  more  painfully  evident  the  insufficient  gun 
accommodation  of  our  new  and  costly  coast  fortress.  Yet  it  must  be 
a  very  hazardous  policy  to  restrain  wilfully  the  natural  advance  of 
artillery  science  out  of  consideration  for  existing  interests.  Capti- 
vating as  the  present  contest  between  ironclads  and  guns  may  be  to 
some,  and  deservedly  profitable  as  it  is  to  the  reputation  of  others,  the 
time  seems  to  be  come  when  we  should  push  through  it  as  rapidly 
and  boldly  as  possible,  and  challenge  the  artillerist  to  perform  what 
he  is  so  ready  to  undertake,  and  to  produce  ordnance  cjij>able  of 
putting  a  speedy  end  to  the  struggle  between  guns  and  annour 
afloat. 

There  are  some  obvious  disadvantages  to  this  country  in  the  con- 
tinuance of  the  ironclad  phase  of  naval  warfare.  Ironclads  are  so  slow 
of  production  that  during  their  reign  we  lose  the  benefit  in  sharj)  and 
short  modem  wars  of  our  extraordinary  j)Owers  of  production.  The 
difficulty  of  giving  them  the  maximum  speed  and  coal  capacity  within 
reasonable  draught  and  dimension  unfits  them  for  protecting  our 
prodigious  and  ubiquitous  mercantile  marine.  Their  extraordinary 
cost  prevents  us  from  multiplying  them  in  numbers  sufficient  to 
cover  the  enormous  area  of  our  possessions.  Tlie  necessity  for  their 
existence  in  various  special  types  each  of  limited  utility,  and  in  com- 
bination with  unarmoured  ships,  tends  to  complicate  and  to  dissipate 
our  naval  resources. 

Once  we  have  established  the  penetrability  of  possible  ironclads, 
and  have  mounted  an  adequate  number  of  C(*ropetent  guns  afloat, 
their  use  will  assuredly  decline  and  may  probably  cease,  and  with 
them  that  perhaps  of  monster  guns  also. 

In  such  an  event  British  sailors  will  be  glad  to  find  general 
offensive  power,  speed,  handiness  and  staying  ^wwer  once  more 
the  primary  conditions  to  be  attained  in  ships  of  war,  to  which  may 
be  subordinated  the  question  of  protection  with  all  its  uncongenial 
accompaniments. 
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SECTION   IV. 

TURRET  SHIPS  AND  MONITORS. 
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ENGLISH  AUTHORITIES. 


ADMIHAirr  COMmtTEE  ox  TURRET  SHIPS, 

Copy  of  the  Report  of  the  Admiralty  Committee  on  Turret  Ships. 

ADMiRALTt  Order  for  AsssitBLiKG  THE  OoititrrrEB. 

Admimlty,  27  April,  1865. 

J.    ^  Mv  Lord,— The  Lords  Commisslonerj?  of  the  Admiralty  having 

Admiral  appointed  you  Chairman  of  a  Committee  of  naval  officers  selected  to 

Capuin  *  eXamine  the  design  of  a  sea-going  turret-ship  submitted  to  their 

Captah!  *  Ix)rdships  by  Captain  Coles,  I  am  to  signify  their  direction  to  you  to 

j;  ^'    ,  assemble,  as  soon  as  convenient,  at  the  Admiralty,  the  members  of 

Captain  the  committee  named  in  the  margin. 
Phiiiimore.         You  are  then  to  inquire  carefully  into  the  following  })oint8  : — 

Mr'A?t^ur         1-  Armament. 

^*''*^*  2.  Protection  of  the  ship  by  armour-plating. 

.3.  You  will  consider  the  arrangements  of  the  machinery,  boilers, 
up-take,  and  funnel  with  reference  to  their  safety  from  damage  by 
the  shot  from  an  enemy's  vessel. 

4.  You  will  carefully  examine  the  arrangements  for  manoeuvring 
and  steering  the  ship  in  action,  and  the  amount  of  protection  afforded 
to  officers  and  men  engaged  on  that  duty. 

6.  You  will  consider  what  sea-going  qualities  the  vessel  may  be 
expected  to  possess,  particularly  with  reference  to  the  following 
points : — 

Speed. 

Steerage,  including  power  of  turning  quickly. 

Easiness  in  a  sea-way. 

Dryness. 

Power  of  carrying  sail. 

Boiling. 
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rower  of  nghting  her  guns  in  a  sea-way. 

Stowage  of  boats,  spars,  &c. 

Stowage  of  anchors,  and  facilities  for  working  them  and  the 
cables. 

Riding  at  anchor. 

Arrangement  of  masts  and  amount  of  sail. 

The  advantages  or  disadvantages  of  the  proposed  rig  in  action, 
and  at  other  times,  and  the  facilities  for  clearing  for  action. 

The  security  of  the  masts  under  fire. 

6.  You  will  consider  the  arrangement  for  the  accommodation  of 

the  officers  and  men,  for  their  health  and  comfort,  and  for  their 

protection  from  weather  and  sea  both  when  cleared  for  action  and 

under  ordinary  circumstances,  also  for  ventilation,  and  generally  any 

other  points  affecting  the  health  and  comfort  of  the  crew,  as  well  as 

the  stowage  of  provisions,  water,  and  stores. 

I  am,  &c., 

C.  Paget. 

Vice-Admiral  the  Right  Hod.  Earl  of  Lauderdale, 
17  Upper  Hyde  Park  Gardens. 


REPORT. 

To  the  Biyht  HonourahU  J*oM  C.  E,  Paget ^  Secretary  of  the  Admiralty. 

My  Lord, — In  pm-suance  of  the  directions  of  the  Lords  Com- 
missioners of  the  Admiralty,  signified  to  Vice- Admiral  the  Earl  of 
I^uderdale,  by  your  letter  of  the  27th  of  April,  1865,  appointing  us 
a  committee  to  examine  the  design  of  a  sea-going  turret-ship  sub- 
mitted to  their  Lordships  by  Captain  Coles,  we  have  the  honour  to 
report  that  we  assembled  at  the  Admiralty  on  the  2nd  of  May,  since 
which  time  we  have  been  continuously  engaged  in  the  consideration 
of  the  various  points  of  enquiry  to  which  our  attention  was  directed 
by  their  Lordships. 

4.  We  now  proceed  to  give  the  result  of  our  deliberations. 

L  The  revolving  tui^ret  ayatem  of  arviament  as  applied  to  a  sea'-  Advan- 

yotng  ship.  turret 

Advantages. — 5.  The   distinctive   advantages  of  this  mode   of  *}*«*i«'"* 

armament  appear  to  us  to  be : — 

{a)  That  it  is  the  most  eflScient  mode  of  carrying  and  working 
very  heavy  gnns  in  a  sea-way. 

A  steadier  platform  is  obtained  from  which  to  fire. 
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CmS^  A  gun  mounted  in  a  turret  is  higher  out  of  the  water,  and  being 
also  in  the  centre  of  the  ship,  can  therefore  be  fought  longer  and  more 
eflSciently  in  a  sea-way  than  when  mounted  on  the  broadside. 

The  extent  to  which  the  gun  can  be  trained  in  a  turret  is  only 
limited  by  the  obstructions  on  the  deck.  There  is  also  greater 
facility  of  training  than  with  broadside  guns  as  at  present  fitted. 

When  under  the  fire  of  musketry,  the  port  in  the  turret  can  be 
turned  away  from  the  enemy  while  the  gun  is  being  loaded. 

More  elevation  can  be  given  to  the  guns  on  the  turret  system 
than  on  the  broadside,  as  ports  are  now  fitted. 

So  far  aa  being  able  to  keep  the  gun  when  loaded  always  pointed 
towards  the  object,  a  greater  rapidity  of  fire  is  obtained  by  the  turret 
system,  the  captain  of  the  turret  having  at  all  times  a  distinct  view 
of  his  object,  which  in  a  sea-way  would  be  frequently  lost  sight  of 
by  the  captain  of  a  broadside  gun  ;  and  further,  the  object  is  less 
liable  to  be  intercepted  by  smoke. 

(6)  There  is  better  protection  for  the  men  fighting  the  gun  who 
are  actually  inside  the  armour-plated  part  of  the  turret,  and  also  for 
the  gun  and  carriage,  in  the  turret  system  than  in  the  broadside. 

(c)  W^e  believe  that  a  turret  with  6-inch  armour  plating  would 
be  almost  invulnerable  as  regards  penetration  against  any  guns  of 
less  weight  than  12  tons. 

{d)  A  ship  armed  with  two  turrets  has  the  advantage  of  being 
able  to  direct  all  her  guns  on  the  same  object  on  more  bearings  than 
by  any  other  known  plan  ;  and  of  throwing  a  heavier  weight  of  metal 
on  either  broadside  than  can  be  done  by  any  armour-plated  vessel  of 
equal  size  and  tonnage  armed  in  any  other  mode  now  afloat,  or  that 
has  yet  been  designed,  so  far  as  we  are  aware  of. 

(e)  Of  two  vessels  of  the  same  speed,  one  armed  on  the  broadside, 
jand  the  other  armed  with  two  turrets,  the  latter  has  a  greater  facility 
of  placing  herself  to  an  advantage  in  action,  by  keeping  head  to  sea 
in  a  sea-way  than  the  broadside  ship. 

(/)  If  the  ship  were  totally  dismasted  and  the  screw  disabled,  a 
one-turret  ship  would  probably,  and  a  two-turret  ship  certainly,  be 
^ble  to  continue  the  action  to  greater  advantage  than  a  ship  armed 
on  any  other  plan  under  the  like  circumstances. 

(?)  When  a  ship  has  to  go  through  an  intricate  channel,  or  up  a 
winding  river,  where  the  enemy  is  always  in  range,  the  turret  system 
would  give  a  greater  facility  to  a  one-turret  ship  probably,  and  a 
two-turret  ship  certainly,  of  keeping  her  guns  bearing  on  the  enemy, 
while  the  ship  would  be  following  the  course  of  the  channel  or 
stream. 
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6,  DiSADVASTAGES.     Az^^ii.^'  Tl-rr-r  i  1  ■  ir.-.-.^'rr  rr-'ir*   '.-r  =r:  the    -f*'* >u/'y 
disadvantages  that  *ueri  sx  fYir-rrr.  •:■:  :,rzi. .z:.-t.'  t  -i. :  ^t--^:^  ujon  a       — 
sea-going  shi|s  and  wLk-b  if.Tp=-ir  :••  'e  i*  :  -11  t-  : —  ?i*jl  *if^* 

(^)  The  liabilitv  of  Thr  ••:rr--:  r.-    '--   'ii-i  >i     r    *rTj.>rriri]v  "'^^'^^ 
impeded  in  its  workinii.  nn-irr  ar.y    ■:  '.-.^  ::•... -=^:t.^  oir:- -in;**  h; »■».-<: — 

The  |»o>sibility  i»f  a  *''>r]  •:-•••  ••.-  •:.-..  -:-'-i::i!.j  ••.r  Top  •»!"  li.e 
turret  when  the  ves'Url  ziii^rlr.  ••-  r-!.::^  •.•■■K^.-.ri-  :.-r  eiir!::v,  Mr 
exjwsed  to  plunsring  lirr  &•••:;:  a  rrsv-ry. 

The  probability  ..fa  •h*-»t  r-r  ^  :.*=-'.]  fr-:r.  ii  11^-v-r.  ii'in  pfrr.vTriTiijir 
the  turret,  or  ent«>rinjj  tbr^'^Ui^h  ^}->  airr-'-ir  ji'.ii'iiiir  ...f  ;!:•?  ?liii«"-  ?i'j«r, 
disabling  the  guns,  or  dan.^^^nr.^  t}.-  ^iiTZiiz.^  iiAiK-uiii^ry  **f  iL^ 
turret. 

A  heavy  shot  •iriking  tL-r  ?hi]/s  ^i-l*^  ;4'Tr;:*T  of  thr  lurrot,  even 
without  }ienetratirj?.  WiiuM  h-r  liarii^:  r^v  tLp  ^r^rar  roiicu-siMn  to  sond 
fragments  of  wofid  or  iron  iiito  t}j.-  low^r  ]i:irt  of  the  turret  ijr  its 
inachinery,  and  ter-iiK»rarily  iir»:v».-ijt  it-  W'rkinjj. 

If  a  tnrret-sJiip  were  hr^-ling  toward*  the  i-n«='my,  a  5hot  jxis^ins^ 
through  the  upper  deck,  K-Twf-t'n  tli»-  i;l:ii-i<  phite  nf  ilie  turret  and 
the  ship's  side,  would  fLimage  iir  di-uMe  th--  turning  maeliinery. 

The  probabilitv  of  the    men  >iiiti«inrd  within    the  turret,  who  r.vi.iono*, 
might  l)e  leaning  against    its  >ide.  lK?iniT^  seri'»u>ly  injureil  by  the 
concussion  in  such  a  ci»nfined  :*ii;iee,  if  the  turret  were  slruek  by  a 
heavy  shot  without  j»enetniting. 

(h)  The  fiossibility  of  the  ship  being  lK>arded  and  (he  turret 
jammed  by  wedges. 

(c)  The  great  length  of  deck  tired  over  when  tiring  for>vai'vl  or  aft    Kvidt-nof, 
with   any  depre?sif»n.  ospeeialiy  when   using  very  heavy   ritltMl   shot 
with  the  largest  charges,  which  it  is  sup^n^sed  might  injun*  the  deck 
or  fittings. 

(d)  The  difficulty  of  securing  hatehes  or  openings  in  the  deck 
which  woiild  be  in  the  way  of  the  line  of  tire  of  very  ht^avy  guns. 

(p)  If,  from  any  circumstances,  it  shouhl  W  neci\<sary  to  nian- 
a-uvre  the  ship  under  sail,  in  action,  or  to  employ  men  on  deck  for 
any  work  or  duty,  the  total  want  of  proteetitm  for  th<»  men  employed 
on  deck,  and  the  imi)os8ibility  of  their  remaining  on  that  part  of  the 
deck  near  which  the  guns  are  Ix^ing  tired  ;  as  also  the  risk  of  tluMr 
being  washed  overboanl,  if  the  ship  should  be  driven  against  a  ln»ad 
sea  when  cleared  for  action. 

(f)  The  dithculty  (without  si\crificing  the  advantage  in  the  tin  ret 
system  obtainable   by  extreme  lownoss  of  the  ship  in    the  water)  t>f 
constructing  a  sea-going  ship  armed  on  the  turret   systtMU,  so  as  to 
have  her  upi>er  deck  of  sufficient  height  alnwe  tlie  water  to  render 
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the  ship  a  good  sea  boat,  and  afford  adequate  protection  for  the 
health  and  comfort  of  the  crew  under  all  circumstances,  but  more 
esjiecially  when  forcing  the  ship  against  a  head  sea,  trade  wind, 
monsoon,  or  strong  periodical  winds  met  with  in  all  parts  of  the 
world,  and  which  ships  are  liable  to  encounter  when  making  a 
passage. 

(g)  The  necessity  for  having  so  many  fittings  on  deck,  as  well 
as  the  bulwarks,  moveable ;  and  it  being  questionable  whether  the 
bulwarks  can  be  made  sufficiently  strong  to  resist  the  sea ;  and  the 
liability  of  moveable  bulwarks  to  be  washed  away,  or  get  out  of  order 
from  constant  wear. 

(A)  The  being  obliged  to  unstow  and  ease  down  the  anchors,  to 
unship  and  let  down  bulwarks,  besides  removing  everything  moveable 
from  the  line  of  fire,  and  seeing  the  deck  clear  of  men,  and  the 
hatches  secured,  before  going  into  action,  would  cause  considerable 
delay^ 

(i)  If  the  captain  of  the  turret  has  not  better  protection  from 
rifle  fire  than  is  at  present  aflforded  him  in  the  '  Royal  Sovereign,' 
he  would  be  the  most  exposed  person  in  the  ship,  which  might 
render  him  unsteady  in  action. 

7.  Opinion  on  Turret  System.  We  fully  recognise  the  great 
advantages  of  the  revolving  turret  system  of  armament  as  applied  to 
floating  batteries,  and  harbour  and  coast-defence  ships,  to  which  they 
are  in  a  great  measure  confined ;  as  vessels  on  the  '  Monitor '  plan 
can  be  built  so  low  as  to  render  it  most  difficult  to  hit  them,  and  in 
which  the  unlimited  training  of  the  turrets  would  not  be  interfered 
with  by  masts  or  other  obstructions.  A  floating  battery  of  this 
description,  even  with  one  turret  only,  would  be  most  formidable, 
for,  if  the  turret  were  disabled,  she  could  haul  out  of  action  under 
protection  of  her  consorts. 

8.  But  in  a  sea-going  cruising  ship  these  great  advantages  would 
be  materially  curtailed,  because  all  sea-going  ships  of  equal  speed 
and  tonnage  and  carrying  the  same  weights  must  be  of  the  same 
height  out  of  the  water  to  enable  them  to  possess  the  same  good 
sea-going  qualities,  and  to  be  equally  dry ;  and  must  necessarily 
have  masts  and  other  fittings,  which  would  materially  limit  the 
amount  of  training  of  the  guns. 

9.  We  have  heard  tliat  ships  built  on  the  ^Monitor'  system 
could  cross  the  Atlantic  with  comparative  safety,  but  such  vessels 
cannot,  in  our  opinion,  be  ever  looked  upon  as  sea-going  cruising 
sl.ips.  It  is  shown  in  evidence  that  the  French,  who,  there  is  little 
doubt,  have  cirefully  weighed  the  question  of  arming  ships  with 
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revolving  turrets,  have  not  adopted  the  system,  nor  even  thought  it  Admiralty 
desirable  to  give  it  a  trial,  in  a  sea-going  ship.     Again,  it  would 
appear  that  the  Americans,  who  have  had  considerable  experience 
with  turret-ships  of  various .  descriptions,  both  in  and  out  of  action, 
do  not  consider  them  desirable  as  sea-going  ships. 

10.  Notwithstanding  these  statements,  weighing  the  advantages  The  system 
and   disadvantages  of  the   turret   principle,  and  the   very  divided  a  trial  in  a 
opinions  on  the  subject  entertained  by  naval  architects  and  naval  ^,*p^^*"^ 
officers  who  have  given  careful  attention  to  the  question  as  it  regards  Evidence, 
sea-going  ships,  we  consider  it  most  desirable  that  a  conclusive  trial  {Report  of 
should  be  given  to  the  system  in  a  sea  going  ship  to  be  armed  with  Ommittee 
ttvo  turrets,  capable  of  carrying  two  12-ton  guns  in  each  turret,  or,  7?//,^'" 

if  necessary,  one  22-ton  gun  in  each;  as  we  think  it  very  possible  I»t>^,i>-16.) 
that  such  guns  as  those  of  22  tons  may  be  required  at  sea  ere  long, 
and   it  is  not  improbable  that  the    French,  when  considering  the 
subject  some  time  ago,  did  not  contemplate  the  necessity  of  carrying 
such  heavy  guns. 

11.  We  are  inclined  to  the  opinion  that,  for  sea-going  ships,  the  Tlic  svptem 
system  should  be  limited  to  tv^o  tuiTcts ;  for  there  are  many  dis-  jimitedto 
advantages  if  more  than  two  are  placed  in  a  ship ;  and  one  turret  !„  gel-'"^^ 
only  we  think  most  objectionable.     If  more  guns  than  those  in  the  Koipffships. 
two  turrets  be  considered  desirable,  the  space  between  the  turrets  1,227. 
could  be  profitably  turned  to  account  in  a  ship  of  sufficient  displace- 
ment, by  connecting  the  turrets  with  a  bsittery  of  guns  worked  on 

the  central-pivot  system. 

The  evidence  given  to  the  Admiralty  Committee  by  Sir  Spencer 
Robinson  formed  the  subject  of  an  article  in  Fraser^s  Magazine^  from 
which  the  subjoined  exti-jict  is  borrowed. 

Paper  on  the  British  Navy^  March  1871, 

It  was  in  1865,  or  in  1867,  or  in   1869,  that  the  superiority  of     Fra»er» 
guns  to  armour-plating  of  5  or  6  inches  was  esta]>lished ;   but  in    ^^^^"**' 
1865,  before  the  Naval  Committee  upon  Turret-ships,  and  in  1867,  in  J!*P?f  "*?  ^ 

'  *■  ^  'the  Untish 

the  comi)etition  of  private  shipbuilders,  the  late  Controller  and  Chief  Navy. 
Constructor  of  the  Navy  displayed  a  partisanship  of  opposition  to  i87i. 
turret-ironclads  which  is  now  most  deeply  to  be  deplored.  Mr. 
Childers  came  into  office,  as  he  tells  us  in  his  recent  Minute,  wit hout 
any  prejudices  on  the  subject,  but  determined  to  give  fair  play  to 
the  advocates  of  either  type  of  shipbuilding.  He  had  opposed  in  the 
House  of  Commons,  on  the  13th  of  July,  1868,  a  motion  censuring  the 
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Fraaer*»     OiDHenative  Boanl  of  Admiralty  for  not  havine:  built  more  ships  of 

MtagazUe.  .  &  i 

the  turret  tyj^e.  He  suggested  to  Mr.  Reed  the  building  of  a  tmret- 
Hhip  of  3,rKKi  tons  with  limited  sail  jiower.  Mr.  Reed  produced 
in  preference  designs  for  a  class  of  powerful  unmasted  shii>s,  carrying 
on  the  sides  8f»lid  12-inch,  and  on  the  turrets  solid  14-inch  armour,  with 
a  freeboard  of  4  J  feet,  and  a  plated  breastwork  rising  7  feet  higher 
out  of  the  deck,  and  enclosing  the  turrets,  funnels,  ventilators,  and 
hatchways  of  the  ship.  A  ship  of  this  class  had  been  already 
designed  for  the  Russian  Navy,  but,  with  that  exception,  the  design 
was  a  novelty ;  and  accordingly,  before  deciding  on  its  adoption,  an 
Admiralty  Ommittee,  consisting  of  Admiral  I^rd  I^uderdale,  Rear- 
Admiral  Yelverton, Captain  Cowj>er  Coles,  Mr.  (now  Sir)  W.  Fairbaim, 
Mr,  (now  Sir)  Joseph  Whitworth,  and  Dr.  WooUey,  were  appointed  to 
criticise  the  design,  and  advise  the  Board  uj)on  it.  The  design  was 
approved,  and  the  ships  ordered  in  accordance  with  it  are  the 
*  Thunderer '  and  *  Devastation,'  two  of  our  first  class  of  turret  ironclads. 
The  importance  of  the  subject  and  the  admirable  clearness  of  the  exjio- 
sition  will  justify  us  in  quoting  at  «ome  length  from  the  statement 
made  to  the  Committee  on  that  occasion  by  Sir  Spencer  Robinson  : — 

*  The  Controller  of  the  Navy  showed,  by  reference  to  the  thickness 
of  armour-plating  carried  by  our  ships  compared  with  the  power  to 
pierce  such  plates  i>o8sessed  by  the  artillery  known  to  be  afloat,  not 
only  in  our  own  shipa^  bat  also  in  the  ships  of  other  Powers j  that 
the  time  had  come  when  even  8-inch  armour-plating  was  an  insuf- 
ficient protect  ion ;  and,  adverting  to  the  increasing  ^wwer  of  artillery, 
which,  thougli  slow,  was  an  element  not  to  be  neglected,  explained 
that  the  greiit  feature  of  the  new  design  was  so  to  protect  the  wat<?r- 
line  and  armament  of  the  ship  as  to  resist  practically,  and  for  some 
time  to  come,  the  artillery  that  could  be  brought  against  such  a 
ship  at  sea.  He  pointed  out  the  slow  progress  that  had  been  made 
in  obtaining  the  so-called  600-pounder,  which  in  reality  is  a  12-inch 
25-ton  rifled  gun.  It  had  taken  u])wards  of  four  years  to  bring  us 
even  to  our  prtjsent  position  with  reference  to  this  gun,  and  even 
now  it  was  hardly  satisfactory ;  and  admitting  that  it  was  j)ossible 
that  the  process  of  constructing  even  larger  guns  might  in  future 
years  be  acc(»lerate(l,  he  stat(Ml  that  the  new  designs  were  calculated 
practically  to  resist  projectiles  from  guns  even  of  27  or  28  tons. 

'  VoT  this  purpose  the  thickness  of  armour-plating  adopted  was 
12  inches  on  the  hull,  and  14  itiches  to  defend  the  armament. 

*  He  then  showed,  by  reference  to  the  enormous  weights  which 
such  a  system  of  defence  rendered  necessary,  that  the  armour- 
plating  must  be  limited  as  much  as  i>ossible,  to  economise  the  size 
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and  therefore  the  cost  of  the  ship ;  deducing  from  these  premises     Fmier'a 
the  conclusion  that  a  ship  of  low  freeboard  was  an  absolute  necessity^ 
and  thaty  this  necessity  existing ^  a  broadside  annarnent  was  im- 
possible ;  so  that  the  design  naturally  resolved  itself  into  a  '  Monitor ' 
type,  and  a  turret  armament. 

*He  stated  that  the  proposed  armament  was  to  be  two  25-ton 
guns  in  each  turret,  that  the  ship  was  to  carry  two  turrets,  that  there 
was  to  be  an  absolute  and  uncompromised  line  of  fire  from  these  guns 
on  every  point  of  the  horizon, 

*  He  explained  that  the  ships  were  specially  designed  as  powerful 
sea-going  ships ;  not  so  much  as  cruisers  for  the  ordinary  protection 
of  commerce,  as  engines  of  oflFence,  capable  of  being  sent  to  the 
Baltic  or  Mediterranean,  across  the  Atlantic,  to  the  West  Indies,  or 
to  the  Cape  of  Good  Hope.  In  adverting  to  the  Jowness  of  the  free- 
board (4  ft.  6  in.  at  the  load-line  of  the  new  ship),  he  showed  that 
such  lowness  was  not  incompatible  with  safety,  and  was  extremely 
favourable  to  steadiness.  He  instanced  the  remarkable  cases  of 
the  "  Monadnock  "  and  the  "  Miantonomah,"  ships  of  this  type,  one 
of  which  had  gone  into  the  Pacific ;  the  other  had  twice  crossed  the 
Atlantic.  The  freeboard  of  this  ship  at  her  mean  draught  was  only 
2  ft.  7  in.  amidships ;  and  while  the  ships  in  her  company  of  the 
ordinary  construction  were  rolling  as  much  as  20  deg.,  the  "  Mianto- 
nomah" was  barely  rolling  4  deg.  He  further  explained  that  this 
lowness  of  freeboard,  while  it  contributed  powerfully  to  a  steady 
platform  for  artillery,  had  of  course  the  eflfect  of  allowing  large 
masses  of  water  to  pass  over  the  deck;  and  in  ships  like  the  "Mian- 
tonomah," where  the  portholes  of  the  turret  were  but  from  2  to  3  feet 
above  the  deck,  they  were  necessarily  closed  in  an  even  moderate 
seaway,  and  thus  the  ship  was  in  a  great  measure  deprived  of  her 
artillery.  As  a  remedy  for  this  defect,  and  to  protect  the  base  of  the 
turrets,  an  armour-plated  breastwork,  7  ft.  6  in.  high,  surrounds  the 
space  occupied  by  the  turrets.  This  breastwork,  the  upper  part  of 
which  is  11  ft.  6  in.  above  the  water,  is  closed  in  by  a  deck  plated 
with  iron  1^  inches  thick,  through  which  are  carried  up  the  hatch- 
ways, funnels,  air-tubes,  &c.,  and  over  which  the  guns  command  an 
uninterrupted  range  on  every  point  of  the  horizon,  at  a  height  of 
upwards  of  13  feet  from  the  water,  insuring  the  use  of  the  offensive 
powers  of  the  ship  vmder  almost  every  possible  circumstance. 

'  Dispensing  with  masts  made  a  very  large  supply  of  coal  necessary  ; 
and  accordingly  the  design  provides  for  1,700  tons  of  fuel — a  quantity 
sufficient  to  enable  the  ship  to  steam  for  10  days  at  12  knots'  sj)eed, 
or  for  18  days  at  10  knots,  or  from  25  to  35  days  at  lower  speeds. 
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FrauffM  '  The  security  given  to  a  ship  by  her  masts  and  sails  compared 

with  that  obtained  by  two  propellers  and  double  engines  was  referred 
to,  and  it  ivcts  stated  as  a  fact  petfedly  well  knmvn  to  all  naval 
offi.cei'8^  thaty  in  going  into  action^  the  first  order  which  must  be 
given  is  to  send  eve^^ything  down  from  aloft ;  in  fact  to  deprive  a 
ship  as  much  as  possible  of  the  power  of  using  any  of  her  sails  ;  thatj 
even  so  prepared^  the  risk  to  a  ship  having  her  masts  shot  away  is 
greaty  and  that  if  they  were  shot  away  it  is  all  but  certain  that  the 
ship  would  be  depinved  of  her  steam-power^  through  tfce  wi^eck 
either  fouling  or  destroying  the  screw. 

*  This  view  of  the  case  was  illustrated  by  the  history  of  several 
remarkable  wrecks — those,  for  example,  of  the  "Prince"  and  the 
"Royal  Charter"  amoogst  others — which  occurred  from  the  loss  of 
masts  destroying  the  propeller,  which  up  to  the  time  of  that  occur- 
rence was  taking  care  of  the  ship. 

*  There  was,  on  the  other  hand,  no  kno\ni  instance  of  any  iron- 
clad ship,  or  indeed  of  any  screw  ship  with  a  damaged  engine,  on  a 
lee  shore,  deriving  her  safety  from  the  use  of  her  sails  ;  and  in  con- 
sidering the  benefit  to  be  derived  from  sails  in  steadying  a  ship  of 
the  ordinary  type  in  the  trough  of  the  sea,  it  was  pointed  out  that 
the  amount  of  canvas  required  for  this  pur],)ose  in  a  ship  of  about 
9,000  tons  displacement,  would  necessitate  a  system  of  masting 
entirely  inconsistent  with  low  free]x)ard  and  with  the  proper  use  of 
the  turret- armament. 

*The  necessity  of  doing  nothing  to  compromise  the  all-round  fire 
and  the  end-on  fighting  qualities  of  the  ship  was  insisted  on,  and 
the  sacrifice  of  those  qualities  wliich  would  follow  any  system  of 
masting  pointed  out. 

'  It  was  shown  that  the  new  designs  somewhat  resembled  in  ty|>e 
the  "  Miantononiah  "  and  the  "  Monadnock,"  while  they  differ  widely 
and  fundamentally  from  the  "Captain"  and  "Monarch."  It  seemed 
therefore  certain  that  a  far  more  correct  forecast  of  the  qualities  of 
the  new  ships,  especially  of  their  steadiness  in  a  sea-way,  would  be 
formed  by  making  use  of  the  exj^erience  already  acquired  in  these 
American  Monitors  than  could  follow  from  any  variety  of  trials  of  the 
"  Captain  "  and  "  Monarch."  Indeed,  on  reviewing  the  turret-ships 
of  the  Royal  Navy,  it  was  evident  that  no  such  ship  had  that  real 
lowness  of  freeboard  which  would  enable  any  trials  or  experiments  to 
be  of  use  for  purposes  of  comjmri.son.' 
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REPORTS  FROM  CHANNEL  FLEET, 

Admiral  Warden. 

On  Wednesday,  the  26th  September,  the  signal  was  made,  '  Can     Admiral 

you  fight  your  weather  guns  ? '  and,  as  the  '  Lord  Clyde'  was  the  only       

ship  which  replied  shortly,  '  No,'  I  hope  I  shall  stand  excused  for  from'^"eport 
going  somewhat  at  length  into  a  description  of  that  day's  practice.       Fi^t''"paJ. 

We    give    the    concluding    paragraphs    of    Admiral    Warden's  liammtary 

report : —  session 

The  experience  of  the  practice  on  the  particular  day  in  question  i2,'i3l*^ 
leads  to  the  reflection,  and  to  the  very  important  question,  '  Could 
a  turret-ship  of  equal  size  and  power  have  done  better,  or  have 
proved  herself  more  efficient  in  powers  of  ofifence  and  defence  ?  '  and 
I  think  there  are  some  considerations  which  would  lead  to  this 
question  being  answered  in  the  affirmative.  Take  the  position  of 
this  ship  first ;  she  would  have  been  utterly  unable,  as  I  think  I  have 
conclusively  shown,  to  have  opened  her  main-deck  jx)rts  to  lire,  unless 
placed  head-on  to  the  sea.  Her  broadside  guns  train  rather  more 
than  two  points  before  and  abaft  the  beam,  and  they  are  supported 
on  the  upper  deck  by  two  guns,  one  on  the  quarter  deck  and  one  on 
the  forecastle,  training  respectively  about  19  deg.  before  and  abaft 
the  beam.  It  follows,  therefore,  that  if  a  turret-ship  had  taken  up  a 
position  on  either  bow  or  quarter  of  this  ship,  there  would  have  been 
a  radius  of  four  or  five  points  on  either  bow  or  quarter,  which  would 
be  points  of  impunity,  or  she  w^ould  at  the  worst  only  have  to  contend 
with  one  gun.  But  further,  suppose  the  turret-ship  was  obliged  to 
take  up  a  position  where  the  broadside  guns  of  this  ship  would  bear 
on  her  when  they  could  be  fired,  the  result  would  be  that  the  main 
deck  of  this  ship  and  the  upper  deck  of  the  turret  would  be  both 
flooded  alike  ;  but  the  advantage  would,  as  I  think,  still  remain  with 
the  latter.  The  sea  might,  and  probably  would,  wash  right  over  the 
deck  of  the  turret-ship,  but  the  water  would  be  got  rid  of,  whilst 
here  it  is  not  at  all  clear  that  it  could  be  got  rid  of,  and  certainly  not 
as  fast  as  it  would  accumulate. 

The  guns  being  amidships  on  the  line  of  the  keel,  would  not  be 
subject  to  such  violent  motion,  and  therefore  more  easily  managed, 
and  make  better  practice.  The  gun,  if  it  did  get  from  under  all 
control,  could  not  find  its  way  out  of  the  turret  ;  but  if  a  main-deck 
gun  got  adrift  on  the  deck  here,  it  is  difficult  to  say  what  conse- 
quences might  not  ensue.     Moreover,  it  is  not  conceivable  that  the 
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Admiral 
Warden. 


turret  could  roll  so  as  to  destroy  the  cartridges  in  the  guns  ;  whereas, 
in  the  case  of  this  ship  the  larger  proportion,  if  not  all  of  them, 
would  be  so  destroyed. 

1  am  quite  aware  that  the  advantages  I  have  named,  and  several 
others,  have  already  been  clearly  and  forcibly  stated  in  the  Rej)ort  of 
the  Turret-ship  Committee,  presided  over  by  the  Earl  of  I^uderdale, 
dated  June  1865  ;  still,  in  a  report  of  this  nature,  I  should  not  have 
felt  justified  if  I  had  abstained  from  giving  expression  to  the  reflec- 
tions arising  in  my  own  mind  from  the  target  practice  on  the  after- 
noon of  the  26th  ultimo. 

I  have,  &c., 

F.  Warden,  Rear-Admiral. 
Rear- Admiral  II.  R.  Yeltertok,  C.B.,  CommaDding  in  Chief. 


Sir  Spencer 
Bothuon. 

Kemarkson 

Admiral 

Yelverton's 

report  on 

the  Cruise 

of  the 

Channel 

Fleet, 

December 

1866. 


Sir  Spencer  Rohiiisan. 

Both  the  Admirals  consider  that  under  circumstances  of  heavy 
rolling  a  turret-ship  would  have  very  decided  advantages  over  a  broad- 
side ship,  and  it  is  easy  to  show  by  a  diagram  that  such  is  the  case, 
because  the  diagrams  can  always  place  the  turret-ship  in  the  most 
favourable  position  for  her  qualities.  This  may  not  always  be  so  easy 
to  do  in  actual  warfare  |  but,  admitting  all  the  Admirals  say  on  the 
subject,  there  still  arises  this  consideration  :  the  sea-going  turret-ship 
has  shown  as  much  disposition  to  roll  as  her  broadside  consorts. 
Now,  whether  her  gun  is  mounted  in  n  turret,  or  in  a  port  on  a 
ship's  side,  it  is  clear  that  it  is  only  when  either  vessel  is  nearly 
upright  on  the  t^^pof  the  swell  that  the  gun  can  be  dischargeil  with  a 
prospect  of  striking  the  object  aimed  at.  A  ship,  therefore,  rolling 
from  12  to  15  times  in  a  minute,  will  be  in  a  position  to  discharge 
her  artillery  12  to  15  times  during  each  minute ;  but,  if  it  be  taken 
into  consideration  that  under  these  circumstances  she  rolls  through 
areas  of  from  20  to  30,  the  shortness  of  the  time  during  which  the 
gun  is  horizontal,  and  can  be  discharged  with  any  prospect  of  striking 
an  object,  becomes  so  ap[>aront  as  to  reduce  the  sui)posed  advantages 
of  the  training  derived  from  mounting  the  gun  in  a  turret  very 
considerably:  the  oblique  fire  which  the  turret-sliii>  is  supposed  to 
inflict  on  her  opponent,  is  also  the  tire  which  is  the  most  harmless  to 
an  ironclad. 

Again,  except  in  the  ironclads  designed  by  the  Admiralty 
(designs  not  approved  by  the  inventor),  the  nearness  of  the  gun  to 
the  water  has  an  imi>ortant  l>earingon  the  probability  of  striking  the 
object  fired  at,  as  the  undulations  of  the  sea,  even  when  the  ship  is 
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rapidly  flying  past  the  vertical  position,  must  often  completely  inter-  Sir  Spencer 
pose  between  the  gun  and  the  object  aimed  at. 

The  conclusion  I  should  draw  from  these  remarks  would  not  be  Conclusion. 
that  there  is  no  advantage  whatever  in  a  well-designed  turret -shii) 
carrying  her  guns  high  out  of  the  water  under  circumstances  of  heavy 
rolling,  if  she  were  put  into  a  good  position  in  an  encounter  with  a 
broadside  ship,  but  that  these  advantages,  in  such  turret-ships  as 
we  are  acquainted  with,  are  not  altogether  so  great  or  so  decisive  as 
they  might  appear  at  first  sight. 

Moreover,  it  seems  to  me  a  sound  conclusion  to  draw  from  these 
reports,  that  a  naval  engagement  with  ironclads  will  seldom  be 
attempted  unless  in  a  moderate  sea. 

Robert  Spencer  Robinson. 


TRIALS  OF  THE  CHANNEL  FLEET,  18G8. 

Admiral  Warden, 

Guns  of  any  weight  can  be  placed  in  turrets,  armour  of  almost     Admiral 
any  thickness  can  be  carried  round  them,  and  it  will  then  only  be     ^^^'*' 
necessary  to  protect  the  water-line  with  a  belt,  as  heavy  and  as  thick  X'*?!^"^ 
as  the  ship  can  bear.     These  conditions  carried  out,  it  remains,  of  Fleet  in 
course,  that  the  turret-ship  should  be  constructed  so  that  she  should 
be  a  habitable  and  comfortable  ship  for  the  officers  and  men,  with  a 
sufficiency  of  sail  power  to  enable  her  to  meet  the  varied  require- 
ments which  are  usually  made  on  a  British  man-of-war. 

The  question  again  naturally  arises,  '  Is  it  impossible  to  build 
such  a  ship  ?  ' 

The  conditions  above  stated,  which  seem  to  render  a  resort  to 
turret-ships  inevitable,  seem  also  to  point  out  that,  in  the  broadside 
ship,  armour-plating  will  eventually  have  to  be  given  up  everywhere, 
except  at  the  water-line  and  at  the  bow  and  stern,  to  protect  guns 
firing  in  a  line  with  the  keel. 

In  ships  built  completely  of  iron,  with  guns  as  heavy  as  they  are 
ciipable  of  carrying,  protection  must  be  reduced  to  a  miniunim,  and 
shot  and  shell  be  allowed  to  find  their  way  through  and  through  the 
iron  fabric,  perhaps  with  less  damage  to  ship  and  life  than  if  they 
had  been  checked  in  their  progress  by  armour-plating. 
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TRIALS  OF  THE  CHAXyEL  FLEET,  ISm. 

Commodore  Goodenough. 

Commodore         The  giins  might,  as  far  as  motion  of  the  ship  went,  have  been 
etuHgit.      fought  without  difficulty  on  any  day  of  the  jmssage,  but  on  many 
Channel       ^^Y^  *he  wash  of  the  sea  was  sufficient  to  fill  the  guns,  to  drench 
Fleet,  1869.  the  gear  and  crews,  and  to  keep  the  main  deck  afloat  fore  and  aft. 
All  firing  under  such  circumstances  becomes  wild  in  the  extreme 
from  the  gun's  crew  being  completely  unsteadieil,  though  not  from 
the  ship's  own  motion.    I  have  no  doubt  that  the  ship's  great  length 
is  rather  a  cause  of  this  great  amount  of  wash  of  sea  into  the  jxjrts. 
With  a  head  or  following  sea  both  the  ends  are  constantly  unsup- 
ported, and  the  sea  then  rises  high  amidships,  or  vice  versa, 

[N.B. — Commodore  Goodenough  was  serving  in  the  *  Minotaur.'] 


Endomre  3  in  No,  2.     Reporting  on  the  Behaviour  of  Her  Maje$ty''$  Ship 
*  Monarch^  in  the  Bad  Weather  of  the  past  Week, 

II.M.S. '  Monarch/ Quetinsto WD,  29  September,  1860. 

Otptaim  Sir, — In  obedience  to  your  Memorandiun  of  the  28th  instant,  I 

Commtrdl,   j^^^^   ^j^^   houour  to   rcjK^rt  the  behaviour  of  Her  Majesty's  ship 
*  Monarch  '  during  the  bad  weather  of  the  past  week. 

The  ship  was  at  all  times  everything  that  could  be  desired  as  a 
sea  boat,  buoyant,  and  at  the  same  time  remarkably  steady.  On  no 
occjision  (lid  slie  roll  beyond  15  deg.,  and  that  quite  the  exception. 
She  shii>i)ed  no  water  whatever,  and  did  not  strain  a  rope-yam.  Her 
guns  were  all  cai)able  of  being  fought  either  to  windward  or  to  lee- 
ward with  the  same  ease  as  at  Si>ithead,  and  I  should  not  have 
hesitated  for  one  moment,  either  for  action  or  for  exercise,  to  have 
cleared  the  decks,  leaving  standing  the  usual  shrouds. 

In  contradistinction  to  this  efficiency,  I  beg  to  remark  that,  in 
my  opinion,  if  any  accident  arose  in  heavy  weather  to  this  ship  when 
under  sail,  it  would  certainly  be  only  due  to  the  balance  rudder. 
Eunning  before  it  with  no  after  sail,  it  was  found  almost  impossible 
to  keep  the  ship  from  broaching-to,  and  I  frecpunitly  expected  that 
the  rudder  would  have  gone  altogether,  from  the  strain  brought  on  it. 

I  have,  &c., 

J.  E.  CoMMERELL,  Captain. 

Vice-Admiral  Sir  T.  M.  C.  Syraonds,  K.C.B., 

Uommanding  in  Chief,  Channel  S(|uudron. 
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Admiralty  Board  Minutes, 

With  reference  to  turret -ships,  my  Ijords  are  convinced  that  the  Admiraitif 

policy  adopted  by  Parliament,  on  the  recommendation  of  this  De-  Minute*. 

partment  in  the  case  of  the  *Ghitton,'  and  still  more  markedly  in  on^eporta 

that  of  the  *  Devastation '  and  '  Thunderer,"  should  be  continued ;  "^  *•'**  , 

'  Cliannol 

viz.,  that  a  certain  number  of  sea-going  turn»t-ships,^  intended  to  andMwii- 
proceed,  if  wanted,  to  distant  stations,  but  not  for  cruising,  should  be  s<iundroii8, 
constructed  without  masts,  with  twin  screws  propelhnl  by  double 
engines,  and  having  great  capacity  for  fuel.  To  what  extent  the 
spars  and  rigging  of  the  'Monarch' and  'Captain'  interfere  with 
their  eflBciency  will  be  better  known  after  the  trials  about  to  take 
place,  but  that  that  interference  is  considerable  there  is  already  no 
doubt. 


NAvr  ruiiRET'Smrs, 

RETURN  TO  AN  ORDER  OF  THE  IIONOUJtABLE  THE  HOUSE  OF  COMMONS, 
DATED  JULY  29,  1868; — FOK  COPY  '  OF  OPINIONS  OF  NAVAL  OFFICERS 
UPON  THE  MERITS  OR  OTHERWISE  OF  THE  TUKHET-SHIP  AS  A  SEA- 
GOING  SHIP.' 

Admiralty,  July  29, 18GS.    Joiix  IIenky  Biqos,  Ciiikf  Clerk. 

No.  1.  Copy  of  Ltiter  froiti  Captain  Braudreth  to  several  Captains. 

You  know  that  there  is  going  to  be  a  (le])ate  in  the  House  al)out      Cuptuin 
the  turret  (question,  on  Mr.  Sainuda's  motion  to  substitute  two  turret-    -'^'^"''''*''* 
ships  instead  of  two  broadside  ships  building,  without  waiting  to  try 
the  *  Captain'  or  *  Monarch'  at  stnu 

Mr.  Corry  would  like  to  have  all  the  information  he  can  on  tlu^ 
subject,  and  will  be  glad  if  you  will  write  your  opinion  on  tho 
question,  with  reasons  for  or  against  the  turret-ship  as  a  sea-gc>ing 
ship. 

As  it  is  not  a  party  question,  but  one  of  getting  the  best  descrij)- 
tion  of  ship  for  the  country,  without  allowing  it  to  be  hul  away  by 
prejudiced  opinion,  Mr.  Corry  would  like  to  refer  to  your  o}>inion  if 
necessary,  but  would  not  do  so  if  you  have  any  objection. 

Yours,  Ac., 

T.  Hkandketh,  Captain,  K.N. 
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No.  2.  Captain  W.  C.  Chamberlain  to  Captain  Bravdreth. 

Portsmouth,  May  20, 1868. 

Captain  JF.  Dear  Captain  Brandreth, — I  am  one  of  those  who  for  years 
/am.  have  been  anxious  to  see  a  real  hearty  attempt  made  to  succeed  in 
obtaining  a  seaworthy  turret-ship,  because  I  believe  that  such  success 
is  possible,  and  that  such  a  vessel  would,  at  least  under  ordinary 
circumstances  of  warfare,  be  much  more  formidable  than  one  of  similar 
tonnage  on  the  broadside  principle. 

I  was  present  on  board  the  'Bellerophon'  the  day  she  fired  into 
the  *  Royal  Sovereign,'  and  I  was  forcibly  struck  by  the  fact  that 
frequently  the  *  Bellerophon '  could  have  got  no  gun  to  bear  upon 
the  *  Royal  Sovereign '  anywhere^  whilst  there  was  not  a  moment,  as 
far  as  I  could  see  (with  the  exception  of  that  when  the  *  Bellerophon ' 
was  right  ahead  or  right  astern),  that  the  *  Royal  Sovereign '  could 
not  have  brought  ail  her  guns  to  bear  at  choice  upon  any  spot  on 
the  *  Bellerophon '  which  was  in  sight.  It  appeared  to  me  then,  and 
the  conviction  remains  on  my  mind,  that  the  *  Royal  Sovereign '  is 
by  far  the  most  formidable  machine  of  the  two ;  and  I  believe  that 
if  real  goodwill  was  set  to  work  to  produce  the  best  sea-going  turret- 
ships,  the  result  would  be  such  a  ship  as  nothing  now  floating  would 
dare  to  encounter. 

It  is  true  that  much  money  and  many  years  might  be  spent 
before  the  comfort  of  broadside  ships  could  be  attained,  but  where 
there  is  a  will  there  is  a  way,  and  contrivances  would,  1  think,  soon 
crop  up  to  conquer  difficulties,  and  render  these  novel  ships  both 
habitable  and  healthy. 

Thus  you  will  see  that  I  am  in  favour  of  proceeding  with  turret- 
ships  ;  though  it  might  not  at  all  follow  the  particular  vessels  Mr. 
Samuda  alludes  to  would  reach  the  excellence  I  believe  experience 
alone  will  prove  to  be  obtainable. 

I  may  add,  that  should  my  anticipations  as  to  the  possibility  of 
building  'sea-worthy'  turret-ships  prove  unsound,  such  vessels  could 
hardly  fail  to  be  of  great  value  for  coast-defence,  and  would  for  that 
purpose  alone  be  worth  constructing  without  delay. 

My  opinion  is  unreservedly  at  Mr.  Corry's  disposition. 

I  am,  &c., 
William  C.  Chamberlaix,  Captain,  R.N. 

Captain  T.  Rrandietb,  U.N. 
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No.  3.  Captain  Vanaittart  to  Captain  Brandreth. 

H.M.8. '  Achilles/  Portland,  May  22,  1808. 

Dear  Brandreth, — I  am  an  advocate  for  turrets,  and  believing 
that  guns  will,  in  the  long  run,  beat  armour,  would  build  them 
capable  of  carrying  heavier  metal  than  we  now  think  of:  12  and  18- 
ton  guns  could  then  be  replaced  by  the  monster  guns  of  future  days, 
I  would  commence  turret  vessels  forthwith^  and  if  the  earlier  ones 
failed  to  meet  all  the  requirements  of  long  cruising,  foreign  stationed 
sea-going  ships,  the  money  would  not  be  wasted,  inasmuch  as  a  home 
force  capable  of  resisting  any  troublesome  naval  Power,  or  all  foreign 
navies  together,  would  give  confidence  to  the  Government  and  people, 
and  enable  John  Bull  to  defy  all  enemies. 

Yours,  &c., 

E.  W.  Vansittart. 


Captain 
Va/uittart. 


No.  4.  From  Captain  Hood^  H.M.S.  '  ExceUentJ* 

May  23,  1868. 

I  consider  that  sea-going  ironclad  ships  should  (to  be  efficient) 
possess  the  following  qualifications : — 

1.  Be  thoroughly  fit  to  cruise  as  an  ocean  squadron,  or  perform  a 
voyage  to  any  part  of  the  world  under  sail  with  but  little  assistance 
from  their  steam-power ;  have  a  sufficient  height  of  freeboard,  and 
standing  bulwarks  sufficiently  high  and  strong  to  protect  the  crew 
from  the  sea  in  bad  weather ;  also  good  accommodation  for  officers 
and  men,  and  plenty  of  room  on  the  upper  deck  to  enable  the  ropes, 
sails,  &c.,  to  be  properly  worked,  and  boats  and  spare  spars  stowed. 

2.  Have  a  fairly  steady  platform,  or,  in  other  words,  should  not 
roll  in  moderate  weather  sufficiently  to  interfere  with  working  the 
guns  or  delivering  fire  with  precision ;  be  able  to  deliver  a  fire  from 
heavy  guns  right  ahead,  right  astern,  on  either  bow  or  quarter,  and 
be  ready  for  action  with  the  least  possible  delay  at  all  times.  I  will 
now,  with  regard  to  the  above-mentioned  qualifications,  compare  an 
ironclad  ship  armed  on  the  broadside  principle  with  a  turret-ship. 

To  enable  a  ship  to  be  an  efficient  ocean  cruiser,  and  to  proceed 
to  any  part  of  the  world  under  sail  without  much  use  of  her  steam- 
power,  it  is  evident  that  she  must  possess  a  very  considerable  amount 
of  sail-power,  and  consequently  large  masts  and  yards  ;  a  ship  armed 
on  the  broadside  principle  has  a  large  clear  upper  deck  with  plenty 
of  room  for  the  crew  to  work  the  ropes,  sails,  &c.,  and  this  deck,  from 


Captain 
Hood, 
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Captain     its  height  above   the  water,  and    strong   bulwarks,  affords  in  bad 
weather  good  protection  from  the  sea. 

A  turret-ship  proper  has  a  low  freeboard,  and  cannot  i>ossibly 
have  strong  standing  bulwarks,  as  in  action  they  must  always  be  let 
down  in  order  tcf  be  out  of  the  way  of  the  tire  from  the  turrets. 
The  consequence  of  this  low  freeboard  is,  that  even  in  moderate 
weather  the  upper  deck  would  be  continually  washed  over  by  the  sea, 
and  in  anything  like  bad  weather  it  would  be  imi)ossible  for  the  crew 
to  work  the  ropes,  sails,  &c.,  on  this  deck ;  and  I  believe  that  a 
moderately  heavy  sea  would  smash  the  moveable  iron  bulwarks,  thus 
leaving  the  up[)er  deck  without  the  slightest  protection  from  the  sea, 
except  at  the  bow  and  stern  ;  it  is  therefore  absolutely  necessary  in 
sea-going  turret-ships  to  construct  a  spar  deck  above  the  turrets, 
on  which  the  men  can  work  the  ropes,  sails,  &c.  This  spar  deck  must 
necessarily  be  of  less  width  than  the  turrets,  otherwise  it  could  not 
stand  the  concussion  of  heavy  charges  fired  underneath  it,  and  con- 
sequently the  space  on  such  a  spar  deck  must  be  very  much  less 
in  a  turret  ship  than  in  a  much  smaller  vessel  armed  on  the  brojid- 
side ;  and  in  my  opinion  a  large  clear  upper  deck  on  which  the  crew 
can  work  the  ropes,  &c.,  in  bad  weather  (well  protected  from  the  sea) 
is  a  i)oint  of  the  greatest  importance  in  an  ocean  ironclad  ship. 

From  the  great  space  taken  up  by  the  turrets  it  is  necessary  to 
provide  extra  accommodation  for  the  officers  and  crew  ;  this  is  usually 
done  in  turret-ships  by  building  a  forecastle  and  ])oop  on  the  upper 
deck.  The  forecastle  is  also  of  the  greatest  assistance  in  preventing 
the  sea  from  continually  washing  over  the  bows,  as  it  otherwise  would 
when  steaming  head  to  wind  even  in  moderate  weather,  and  also  in 
working  the  anchor  gear.  Without  sucli  a  protection  it  would  Ixj 
almost  impossible  for  men  to  stand  and  work  forward  whilst  stowing 
the  anchors  in  anything  like  a  sea.  This  addition  of  a  forecastle  and 
poop,  although  of  grejit  use  for  the  reasons  I  have  mentioned,  wholly 
prevents  the  fire  from  being  delivered  either  right  ahead  or  astern, 
and  this  is  a  very  serious  defect,  as  in  the  event  of  a  turret-shi[) 
chasing  or  Ixjing  chased  by  a  vessel  armed  on  the  broadside  principle, 
she  could  not  fire  at  the  enemy  without  yawing. 

A  ship  properly  armed  on  the  broadside  principle  has,  in  addition 
to  the  delivery  of  a  heavy  independent  or  converging  fire  from  her 
broadside  guns,  the  power  of  delivering  a  heavy  fire  either  ahead, 
astern,  or  on  either  bow  or  quarter.  For  instance,  a  ship  of  the 
*  Audacious '  class  will,  in  addition  to  her  heavy  broadside  fire  from 
the  main  deck  battery,  be  able  at  the  same  time  to  fire  two  12-ton 
guns  ahead  «and  also  two  12-ton  guns  astern  from  her  upper  deck, 
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which  is  a  most  important  point  in  action.  Also  from  the  height  of  Cnpfain 
these  guns  on  the  upper  deck  out  of  tliewater,  they  would  in  tolerably 
close  action  be  able  to  fire  on  the  unprotected  decks  of  a  tunet-ship, 
and  also  sweep  the  tops  of  the  turrets  with  case  shot,  which  in  my 
opinion  would  have  the  greatest  effect  in  keeping  down  the  fire. 
The  efficiency  of  firing  from  turrets  depends  wholly  on  the  accuracy 
of  aim  taken  by  the  captain  of  the  turret,  who  whilst  aiming  is 
obliged  to  have  his  head  and  shoulders  above  the  top  of  the  turret ; 
he  is  in  a  measure  protected  by  an  iron  projection  round  the  hole 
through  which  the  head  passes ;  but  I  have  as  yet  seen  no  really 
efficient  fitment  for  protecting  him  from  the  fire  of  riflemen  in  (he 
tops  of  an  enemy's  vessel,  still  less  from  the  fire  of  ease  from  the 
upper  deck  guns  of  one  of  the  *  Audacious'  class;  in  fact,  if  the  captain 
of  the  turret  were  thoroughly  protected  whilst  aiming,  his  range  of 
vision  would  be  very  materially  curtailed,  and  the  rapidity  of  aiming 
consequently  diminished,  so  long  as  the  aiming  is  earned  on  by  the 
present  plan  through  the  top  of  the  turret,  I  have  a  firm  opinion  that 
in  tolerably  close  action  the  fire  of  case  from  guns  on  the  u])j>er 
decks  of  vessels  like  the  'Audacious,'  and  also  from  riflemen  in  the 
tops  on  the  top  of  the  tiurets,  will  have  a  very  great  eflfect  in 
keeping  down  the  fire. 

It  is  probable  that  a  turret-ship  will,  from  her  low  freeboard  and 
central  weights,  roll  in  bad  weather  considerably  less  than  a  ship 
armed  on  the  broadside,  and  thus  afford  a  steadier  platfonn  for  the 
guns ;  but  this  lowness  of  freeboard  and  total  absence  of  bulwarks 
would  frequently  cause  the  sea  to  enter  the  ports  of  tmTets,  and  thus 
impede  loading. 

For  the  above-mentioned  reasons  I  am  of  opinion  that,  with  regard 
to  sea-going  ironclads,  ships  armed  proj>erly  on  the  broadside  are 
most  decidedly  to  be  preferred  to  turret-ships ;  but  for  coast  defence, 
when  the  advantages  of  the  turret  system  cim  be  developed  to  their 
fullest  extent,  by  means  of  low  freeboard,  no  masts,  and  nothing  to 
interfere  witli  the  fire  from  the  turrets  in  every  direction,  I  consider 
that  turret-ships  are  by  far  the  most  formidable  class  of  vessel. 

A.  W.  A.  Hood,  Captain,  H.M.  Gunnery  Ship  '  Excellent.' 


No.  5.  Captain  George  WUlea  to  Captain  Brandreth. 

May  20,  It^iS^. 

My  Deau  Brandreth, — I  hold  very  strong  opinions  about  sea-     Captaii 
going  turret-ships,  and  I  have  not  the  slightest  objection  to  Mr.  *** 

Corry  making  use  of  my  name. 


am 
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Cyotain  I  think  the  Admiralty  quite  right  in  not  substituting '  two  turret- 

ships  for  the  broadside  ones  in  the  building  programme,'  until  the 
'  Captain '  and  *  Monarch '  have  been  properly  tried  at  sea. 

Every  day  proves  how  unwise  it  is  to  embark  so  largely  in  Jiny 
one  new  scheme.  At  this  moment  we  see  that  public  opinion  forced 
us  to  adopt  largely  the  twin  screw,  which  we  shall  much  regret.  I 
object  to  a  sea-going  turret,  because  directly  you  make  one,  you  lose 
the  great  advantage  of  the  system,  i.e.  an  all-round  fire.  I  object  to 
any  ship  being  sent  to  sea  with  such  few  guns. 

The  Dutch  turret-ship  was  here  a  short  time  since,  when  I  closely 
inspected  her.  To  make  her  habitable  a  large  poop  and  forecastle 
was  necessary;  so  that  with  these  decks  and  tripod  masts,  really  the 
points  of  the  circle  on  which  the  guns  would  bear  are  very  small. 

The  Dutch  captain,  on  my  raising  this  objection,  answered,  *  But 
with  the  twin-screws  I  can  point  the  ship.'  This  is  an  entire  fallacy, 
as  in  the  *  Penelope '  we  have  found  (she  is  only  260  feet  in  length) 
that  the  screws  will  not  turn  the  ship  at  all  (pivotting),  except  in  a 
light  wind,  and  then  very  unsteadily. 

When  the  turret  system  was  first  started  it  was  considered  the 
only  means  of  working  heavy  guns,  but  now  we  have  12-ton  guns  on 
the  broadside  worked  with  as  much  ease  as  a  32-pounder  formerly, 
and  I  see  no  limit  to  the  size  of  the  broadside  gun,  as  there  is  cer- 
tainly not  to  the  strength  of  the  ship,  nor  is  there  to  the  number  of 
the  guns. 

Therefore,  in  a  ship  like  the  *'I>ord  Warden,'  we  can  have  any 
sized  guns,  any  number  of  them,  a  right  ahead  and  a  right  astern  fire, 
a  plunging  fire,  and  a  crushing  fire. 

W^e  are  all  forgetting  the  last  point :  only  conceive  a  broadside  of 
fifteen  well-directed  9-inch  shot  striking  a  '  Royal  Sovereign  ' ! 

At  the  Nile  we  had  Sir  James  Saumarez's  ship  firing  one  broadside 
at  a  French  frigate  and  sinking  her  ;  and  finally  in  the  '  Lord  Warden ' 
we  have  a  fine,  airy,  roomy,  habitable  shij),  well  ventilated,  plenty  of 
light,  for  we  must  remember  the  animal ;  to  maintain  a  fine  race, 
which  Englishmen  I  hope  always  will  be.  The  above  are  necessities, 
then,  in  your  broadside  ship;  you  are  ensured  a  force  which  the  turret- 
ships  would  not  have ;  this  is  most  important  on  our  distant 
stations. 

In  the  '  Ocean,'  in  China,  we  have  a  body  of  men  to  land  and 
protect  our  people  ;  to  man  ships,  which  would  be  brought  out  there 
in  case  of  war. 

After  having  said  all  this  against  sea-going  turrets,  I  beg  that  it 
may  be  most  distinctly  understood  that,  in  my  opinion,  a  turret 
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vessel  proper — the  '  Royal  Sovereign  ' — has  all  the  elements  neces-      Captam 
sary  for  '  harbour  and  coast  defence.'     It  always  struck  me  that  in  *** 

the  panic  of  1860  there  was  at  hand  the  very  means  of  creating  an 
enormous  defensive  power  at  comparatively  small  cost. 

It  is  to  be  hoped  that  even  now  the  country  will  see  the  utter 
folly  of  these  ridiculous  and  stupid  forts,  and  spend  a  part  of  the 
money  which  must  be  spent  in  arming  them,  by  converting  every 
sound  line-of-battle  ship  in  our  ports  into  '  Royal  Sovereigns  ' ;  then, 
when  the  occasion  arises,  a  few  seamen,  stokers,  and  marines  embarked 
on  board  each  would  enable  us  to  show  a  second  line  of  defence  which 
would  astonish  Europe. 

I  have  not  adverted  to  one  of  the  points  raised  in  the  case,  *  Turret 
V.  Broadside,'  that  is,  the  steadiness  of  the  platform,  because,  as  the 
'  Achilles  '  rolls  less  than  any  other  ship,  and  the  '  Bellerophon '  is 
fairly  steady,  it  shows  the  rolling  of  '  Lord  Warden  '  and  others  is 
due  to  form  or  distribution  of  weights,  and  has  nothing  to  do  with 
the  broadside  ship. 

Believe  me,  vfcc, 

Gkokuk  Willrs. 
('aptaio  Brandreth,  R.N. 


No.  6.  Captain  Khuj  Hall  to  Captain  Brandveth, 

The  turret  system  1  consider  perfect  for  coast  and  harbour  Captain 
defence,  both  for  our  own  shores,  colonial  and  foreign  possessions ;  "^  ^"^^ 
and  the  importance  of  having  one  or  two  of  moderate  size,  light 
draught,  and,  from  the  condition  of  very  high  speed  not  being  required, 
comparatively  inexpensive  turret-ships  at  each  of  our  mercantile  ports, 
ready  to  protect  the  free  entrance  to  the  port,  and  which  could  be 
manned  readily  on  the  spot,  cannot,  in  my  opinion,  be  overrated. 
Being  able  to  concentrate  in  large  numbers  on  any  point  of  attack, 
they  would  be  a  most  formidable  force.  The  detiiils  for  their  being 
manned  and  maintained  might  be  most  simple. 

Low  freeboard,  and,  ordinarily  speaking,  a  steady  platfonu  for  their 
guns,  from  the  waters  they  would  usually  navigate  in,  would  be 
obtained.  But  sea- worthiness,  in  its  comprehensive  meaning  (namely, 
for  sea-cruising  and  long  voyages),  with  a  low  freeboard,  which  is  a 
steady  platform,  which  is  the  condition  the  turret  system  aims  to 
arrive  at,  would  not  be  looked  for,  nor  do  I  think  ever  has,  or  can  be 
attained. 

I  take  the  liberty  of  writing  frankly  to  you,  beciiuse  I  deem  it  a 
.public  duty,  alid  sincerely  trust  that  no  pressure  of  irresjionsible 
VOL.  ni.  c  c 
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Captain  opinion  will  tempt  the  Board  of  Admiralty  to  order  other  seii-going 
turret-ships  to  be  built  until  the  '  Monarch '  and  '  Captain '  have 
been  fairly  and  honestly  tried,  their  defects  discovered,  and  improve- 
ments suggested. 

I  consider  a  sea-going  turret-ship  should  be  able  to  proceed  alone 
with  despatch  to  any  part  of  the  world,  at  any  season  of  the  year, 
fulfilling  all  the  conditions  of  a  ship  of  war,  and  among  them  the 
comfort  and  proper  accommodation  for  the  crew ;  and  because  the 

*  Miantonomah,'  or  '  Monadnock,'  vmder  convoy,  have  made  sea- 
passages,  and  others  have  gone  to  various  parts  of  the  world,  it 
manifests  simply  that  they  are  able  to  make  the  passage,  as  the 

*  Raft '  did  which  crossed  the  Atlantic  last  year,  or  as  they  report  the 

*  Red  White  and  Blue '  did,  or  the  *  Rob  Roy  Canoe '  does  every 
reason,  without  regard  to  time  occupied  in  the  passage,  which  just 
makes  the  difference. 

I  would  also  remark  that  the  possibility  of  a  shot  or  shell  going 
over  and  bursting  in  the  top  of  the  turret  when  rolling,  appears  never 
to  be  taken  into  account ;  but  the  assumption  that  the  sides  of  the 
turret  will  always  receive  the  fire.  To  exemplify  my  meaning,  if 
you  will  consider  your  hat  a  turret,  allow  a  friend  to  throw  marbles 
at  it,  the  sides  will  be  struck ;  but  give  it  a  rolling  motion  of  five 
or  six  degrees  only,  and  the  marbles  aimed  at  the  upper  part  will 
pitch  over  the  rim,  and  when  this  took  place  the  destruction  may  be 
readily  conceived. 

Tliese  matters  should  be  decided  and  dealt  with  in  a  practical 
manner,  and  what  may  appear  to  be  perfect  in  diagram  and  points  of 
ingenious  speculation,  should  be  proved  by  absolute  certainties. 

W.  King  Hall,  Captain  Superintendent. 

Sheerne«»8  Dockyard,  May  22,  1808. 


Captain  Cotvper  Coles. 

Captain  I  Will  uot  tire  uiy  audience  by  rcAding  over  the  names  of  twenty 

OfU$,  ships  built  or  building  in  Europe  on  my  plan,  varying  from  1,000  up 

FromT  ^^  4,000  tons,  beyond  telling  you  that  their  aggregate  tonnage, 

paper,  *The  leaving  out  the  '  Monarch,'  is  16,204  tons,  with  a  weight  of  broadside 

the  Broad-  of  12,000  Ibs.,  and  requiring  1,392  men  to  man  them, 

tern/  read  It  has  been  asserted  that  there  is  no  great  economy  in  turret- 

^yal  ships,  but  I  ask  anyone  to  produce  the  same  amount  of  broadside 

^"*^  -  tonnage  that  could  compete  with  these  19  ships.     To  produce  the 

atitutton,  game  power  of  broadside,  viz.,  12,000  lbs.,  as  thrown  by  these  turret'ti' 

May  1, 
1867. 
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ships,  the  broadside  system  would  require  36,000  tons  of  shipping,     Captaitt 
showing  an  increased  expense  for  their  construction  of  1,572,782/.,      ^5^^ 
besides  necessitating  a  greater  consumption  of  fuel,  and  a  greater 
number  of  men,  amounting  to  3,124   more,  costing  238,539/.  per 
annum. 

It  may  be  said  that  it  would  be  impolitic  to  reduce  the  number 
of  men  we  keep  up  in  the  Navy,  but  at  all  events,  nmv  that  men  are 
becoming  yearly  more  expensive  and  scarce,  it  appears  to  me  to  be  of 
the  greatest  importance  that  we  should  be  able  to  man  Tuore  ships 
with /ett^^r  men.     .     .     . 

We  find  by  Admiral  Warden's  report  that  the  *  Lord  Clyde,'  with 
only  6J-ton  guns,  fired  15  rounds  from  five  guns  in  45  minutes,  or 
three  rounds  at  the  rate  of  one  round  in  15  minutes,  whilst  head  to 
sea,  with  a  roll  which  did  not  *  exceed  10  or  11  degrees.' 

The  *  Royal  Sovereign,'  with  defective  wooden  carriages,  fired, 
according  to  Captain  Key's  report  of  November  7,  1865,  ten  rounds, 
from  her  two  guns  in  the  foremost  double  turret  at  the  rate  of  2  min. 
35  sec.  per  round,  with  a  maximum  roll  of  from  13  to  15  degrees  4 
and  that  same  day  fired  74  rounds  with  ease  at  the  rate  of  2  min. 
16  sec.  per  round,  without  mishap;  and  although  the  sea  came  upon 
her  deck,  not  a  bucketful  of  water  came  into  the  turret. 

Gentlemen,  this  is  a  triumph  I  must  be  excused  for  exulting  in, 
and  for  taking  this  opportunity  of  contradicting  the  erroneous  state- 
ments made  against  fighting  turret  guns. 

Admiral  Yelverton  says : — 

*  The  turret  system  of  arming  a  ship  would  have  had  a  great 
triumph  on  this  occasion,  for  there  is  no  doubt  that  a  sea-going 
turret-ship,  say  12  or  14  feet  out  of  water,  would  have  fought  her 
guns  without  the  slightest  difficulty,  and  have  fired  easily  six  shots 
to  every  one  from  our  broadside  ships.' 

In  the  discussion  which  ensued  Sir  Spencer  Robinson  said : — 

*The  idea — ^to  put  a  gun  upon  a  turntable,  end  to  surround  that  Sjr Spencer 
turntable  with  armour-plating — embodied  in  a  low   level   armour- 
plated  vessel  like  what  is  now  known  as  the  "  Monitor  vessel,"  is  the 
most  perfect  conception  to  my  mind  of  what  you  ought  to  have  for 
attack  and  defence  of  ports  and  arsenals.' 


JMhhmoh, 


Sir  Edward  Reed,  K.C.B. 

The  real  advantage  of  the  turret  consists  in  the  fact  that  while     Sir  e,  J. 
the  arc  of  training  of  the  turret  gun  may  be  made  very  great  without      ^ci. 

c  c  2 
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Sir  E.  J.  any  increase  in  the  size  of  the  port,  it  is  impossible  to  obtain  a  large 

K.as.  arc  of  training  with  a  broadside  gun,  or  with  a  gun  mounted  broad- 

OuTiron-  ^^^®  fashion,  without  enlarging  the  port  and  weakening  the  ship's 

clad  Shipi,  gi(jg  considerably  in  its  immediate  neighbourhood.     For  this  reason, 

cn«  XI*  i^p* 

226, 226.  and  for  some  others  that  will  follow,  I  have  always  looked  forward  to 
a  large  adoption  of  the  turret  system  in  those  classes  of  ships  in  which 
masts  and  sails  are  not  requisite,  or  in  which  they  can  be  so  sub- 
ordinated to  the  turret  armament  as  to  leave  it  in  possession  r^f  this 
its  prime  advantage,  viz.  a  large  range  of  horizontal  command. 

The   next   point    to   which    I    shall    advert  is  the  capability  of 
fighting  the  same  guns  on  both  sides  of  the  ship.     There  can  be  no 
doubt  that  this  is,  in  the  abstract,  an  advantage,  but  it  is  one  which 
is  attended  with  great  drawbacks  in  the  turret  system.     The  chief  of 
these  is  the  very  large  weight  of  armour  in  various  forms,  much  of 
which  has  to  be  devoted  to  the  protection  of  the  guns,  and  which 
may  be  roughly  taken  as  double  the  amount  that  is  requisite  on  the 
broadside  system,  gun  for  gun.     In  other  words,  with  a  given  weight, 
you  can  protect  and  work  eight  guns,  mounted  on  the  broadside, 
four  on  each  side  of  the  ship,  about  as  effectually  as  you  «in  protect 
and  work  four  guns  only  mounted  in  two  turrets  ;  and,  looking  to  the 
history  as  well  as  to  the  prospective  circumstances  of  naval  warfare, 
it  must  of  necessity  be  better  to  have  four  guns  to  fight  with  on 
each  side  simult-aneously  than  to  have  only  four  altogether,  whatever 
facility  of  training  the  latter  may  possess.     This    point    has    been 
very  much  lost  sight  of  by  many  advocates  of  the  turret  system, 
whose  notion  no  doubt  was,  and  in  many  cases  perhaps  still  is,  that 
you  can  carry  even  more  guns  on  the  turret  plan  than  on  the  broad- 
side plan.     The  fact  is,  however,  quite  otherwise,  and  would  be  even 
more  favourable  to   the   broadside   system  than  it  is,  if  the  same 
sacrifice  of  independent  training  were  made  in  the  case  of  broadside 
gims  as  is  made  with  turret  guns,  viz.  that  of  fixing  two  guns  side 
by  side,  and  depriving  lx)th  of  all  independent  training.     For  it  must 
be  borne  in  mind  that  even  in  the  largest  turret-ships  of  our  own  and 
other  navies — excepting  the  '  Royal  Sovereign,'  the  '  Prince  Albert,' 
and  two  or  three  vessels  built  in  Russia  and  America — there  are  but 
two  turrets,  and  that  the  two  guns  in  each  of  these  are  so  connected 
as  to  be  compelled  to  train  together,  whereas  every  gun  in  the  eight 
in  an  equivalent  broadside  ship  has  a  perfectly  independent  set  of 
motions.     If,  on  the  other  hand,  we  were  to  mount  broadside  guns 
in  pairs,  it  would  be  quite  practicable  to  shorten  the  central  batteries, 
and  give  to  the  broadside  ship  an  even  greater  attacking  force  on  each 
side  than  the  turret-ship  has  available  for  both  sides.     It  will  be 
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necessary  to  bear  this  aspect  of  the  question  in  mind  when  we  come     *»>  R.  J. 
to  consider  more  closely  the  relative  merits  of  turrets  and  broadside      K.c.h. 
ships  in  respect  of  their  attacking  powers.     .     .     . 

No  satisfactorily  designed  turret-ship  with  rigging  has  yet  been 
built,  or  even  laid  down.     .     .     . 

Nothing  can  possibly  prevent  a  pure  monitor  vessel  from  being 
deluged  by  the  sea  in  rough  weather,  to  an  extent  which  is  as  incom- 
patible with  ventilation  and  comfort  as  it  is  with  fighting  efficiency. 

When  ordered  to  employ  the  monitors  on  blockading  duty  outside 
the  bar  at  Charleston,  Admiral  Du  Pont  reported  'that  they  are 
totally  unfit  for  the  duty,  and  particularly  in  the  hot  season.  In 
even  a  slight  sea  the  hatches  must  be  battened  down,  and  the  effect 
upon  the  crew,  if  continued  for  a  brief  period  in  hot  weather,  would 
be  most  deleterious,  indeed  in  such  weather  they  are  not  habitable.' 
The  commanding  officers  in  a  joint  report  on  the  same  subject  say 
*  that  the  hatches  would  have  to  be  battened  down  the  whole  time, 
and  the  vessel  could  not  fail  to  be  disabled  from  loss  of  health  to  the 
crew.'  .  .  .  This  report  also  bears  testimony  to  the  vulnerability  of 
the  low  decks.  .  .  .  Every  shot  fired  at  short  range  from  the  central 
battery  of  the  *  Hercules  *  would  penetrate  the  *  Monarch's '  water-line 
and  boilers,  while  the  water-line  and  boilers  of  the  '  Hercules '  are 
protected  from  the  *  Monarch's'  fire  by  a  deep  and  impregnable 
armour-belt.  The  weakness  of  the  *  Monarch  '  in  this  resi)ect  is  due 
mainly  to  the  turret  system  itself,  which  demands  so  much  armour 
for  the  protection  of  the  turrets  as  to  leave  comparatively  little  for 
the  sides  of  the  ship.  It  is  on  paper,  and  in  the  imaginations  of 
men  only,  that  these  miraculous  exploits  of  turret-ships  take  place ; 
in  an  actual  engagement  their  omnipotence  would  be  qualified,  and 
the  impotence  of  other  ships  would  be  less  easily  secured. 
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FRENCH   AUTHORITIES. 

M*  Dupuy  de  Lome. 

In  the  debates  in  the  PVench  Chamber  on  the  Naval  Estimates 
for  1870,  M.  Dupuy  de  Lome  said  *the  American  is  essentially  a 
p^*^  local  Navy,  constructed  to  meet  the  exigencies  of  the  war  of  the 
Chamber  of  Sec««flion.     The  monitors  are  not  battle  ships  for  ocean  service/ 

Deputies, 
1870. 


de  Lmme, 


Admirat 
Touchard, 


X  propos 
da  Combat 
de  Lissa, 
18C0. 


Admiral  Toivchard. 

The  turret  affords  facilities  for  mounting  guns  of  any  calibre.  It 
offers  the  surest  and  most  eflScacious  means  of  carrying  and  working 
at  sea  guns  of  the  maximum  calibre.  The  barbette  tower,  with  a 
turntable,  does  not  afford  complete  shelter,  either  to  the  gun's  crew 
or  to  the  gun,  and  this  disadvantage  is  aggravated  by  a  heavy  roll, 
or  under  a  plunging  fire  ;  but  it  is  much  lighter,  and  by  reason  of  its 
lightness  it  makes  it  possible  to  preserve  a  few  lighter  pieces  mounted 
in  an  armoured  citadel  on  the  broadside. 


JCncort  Ia  In  the  exercises  of  the  evolutionary  squadron  of  1 874,  two  divisions 

d!il}^'  of  the  squadron,  which  were  supposed  to  represent  two  hostile  fleets, 
]PiSr*i876,  ^^®  repeated  charges,  the  ships  jiassing  each  other  frequently, 
within  a  distance  of  sixty  yards ;  and  I  am  assured,  from  the  reports 
of  the  captains,  as  well  as  from  my  own  observations,  that  the  guns 
mounted  in  turrets  fired  three  shots,  while  those  mounted  on  the 
broadside  coald  only  fire  once  at  the  enemy  on  the  beam.  This  fact 
is  sufficient  to  prove  the  advantage  of  mounting  the  artillery  in  a 
single  line  on  the  longitudinal  axis  of  the  ship. 
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Admiral  Baron  GriveL 

In  the  ninth  chapter  of  La  Guerre  Maritime^  Baron  Grivel  sums     Admiral 
up  an  elaborate  comparison  of  the  broadside  and  turret  systems  as      CnW. 
follows  2—  c„~ 

In  the  greater   number   of  the   circumstances   which    may   be  Maritime. 

o  ^         ^  ''  *  Guerre  au 

anticipated  in  war,  the  turret-ship  will  have  the  advantage  over  the  large/  ix. 
broadside  ship  for  the  following  most  imi)ortant  reasons : —  cuirasaee* 

1.  The  range  of  fire  of  the  guns  is  extended  over  a  wider  arc  of  (^rdL^'^Co,,- 
training,  if  not  over  the  entire  horizon,  noMtt'ue/ 

2.  Superior  protection  is  aflForded  for  the  guns  and  the  guns'  «'  «•*'*- 

tairet,  pp. 

crews.  203, 204. 

3.  In  many  cases  the  guns  are  mounted  at  a  much  greater  height 
above  the  water  than  is  i)ossible  in  a  covered  broadside. 


In  considering  the  comparative  efficiency  of  turret  and  broadside 
guns,  where  ramming  is  the  main  object  of  the  tactics  adopted. 
Baron  Grivel  gives  expression  to  his  views  as  follows : — 

*Thi8  is  the  reasoning  of  one  of  my  friends,  Captain  Foullioy, 
who  formerly  commanded  a  ship  in  the  armoured  squadron.  Where 
it  is  intended  to  fight  with  the  ram,  the  training  of  the  gun  should  be 
completely  independent  of  the  movements  of  the  helm.  Experience 
and  common  sense  will  satisfy  us  of  the  correctness  of  the  rule  thus 
laid  down.  In  point  of  fact,  all  that  the  ca,ptain  of  a  ram  can  do  is 
to  watch  every  movement  of  his  enemy  without  losing  sight  of  him 
for  a  moment.  He  must  endeavour  to  steer  by  the  engine  and 
the  rudder  in  such  a  way  as  to  strike  his  adversary  on  the  broad- 
side, or  to  parry  the  blow  directed  at  his  own  ship.  An  engagement 
between  two  rams  is  like  a  duel.  If  the  captain  allows  his  attention 
to  be  distracted  with  the  eflFort  to  use  other  weapons,  he  runs  the 
risk  of  being  rammed  by  his  enemy.  In  handling  his  ship  he  must 
never  think  of  his  guns.' 

It  is  only  by  means  of  turrets  that  the  ram  can  be  effectively 
combined  with  the  gun. 

M.  Distere. 

In  the  turret,  the  captain  of  the  gun  looks  out  through  an  oi)ening  3/.  />/Vrrc. 
in  the  top  of  the  structure,  and  has  before  him  a  clear  field  ol  view. 
The  sights,  one  near  the  eye  and  the  other  near  the  edge  of  the 
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M.  Diairre.  towPF,  arf»  aljout  five  yards  apart,  which  makes  it  iiossihle  to  h\\  the 
Fam  Marine   gUH  with  great  accuracy.     In  the  broadside,  on  the  other  hand,  the 
cir.'Jli^p.     <^ptain  of  the  gun  is  unable  to  take  a  long  deliberate  aim  through  a 
67, /w.         narrow  jK^rt,  with  a  very  restricted  field  of  view,  and  limite<l  line  for 
training  the  gun  on  the  olyect.   The  sights  being  of  necessity  scarcely 
four  feet  apart,  it  is  difficult  to  lay  the  gun  with  accuracy.     It  is 
further  to  Ik?  observed  that  the  broiidside  gun  is  laid  by  the  captain 
of  the  gun  ;  and  having  regard  to  the  reduced  number  of  guns  in  the 
ironclads  of  tlie  present  day,  it  would  seem  that  an  excessive  resijon- 
sibility  is  thrown  on  a  petty  officer.    In  the  turret,  on  the  other  hand, 
an  officer  aligns  the  sights,  and  gives  the  necessary  orders  for  train- 
ing the  turret  by  the  steam  or  the  hand-training  gear. 

•  .•.*••• 
^^2^'  We  have  summed  up  the  advantages  and  objections  to  the  broad- 
side and  the  turret  svstems  of  armament  with  reference  to  the  con- 
tingencies  of  battle.  In  our  view  it  is  difficult,  considering  the 
numberless  conditions  in  which  the  two  systems  are  almost  of  equal 
value,  to  express  a  decided  preference.  We  «in  understand  that 
in  some  cases  it  may  be  decided  to  adopt  the  monitor  tyi>e,  and  that 
it  will  be  retjiined  for  coast^service ;  but  we  must  now  take  into 
view  other  conditions,  with  reference  to  the  suitability  of  the  turret- 
ship  for  cruising  at  s(»a,  and  for  service  as  a  line-of-battle  ship.  Here, 
one  by  one,  all  the  characteristic  advantages  of  the  monitor  tyi)e 
di8ap]i)ear,  and  we  are  made  sensible  only  of  its  defects — defects  so 
grave,  in  our  opinion,  that  it  is  difficult  to  accept  vessels  of  this  type 
as  ocean-going  linoof -battle  ships. 

•  ••••••• 

Ch.  Hi.  rpj^-^  renewed  investigation  has  only  confirmed  the  opinion  we  ex- 

pressed in  the  Revue  Maritime^  in  1867,  on  our  return  from  a  mission 
to  the  United  St;ites.  We  then  said  that  while  the  turret-ship  was 
of  value  for  coast-service,  whether  for  attack  or  defence,  it  would  be 
completely  unfit  for  admission  into  our  sea-going  squadrons. 

U Marine  Although  it  may  be  in  many  respects  very  interesting  and  very 

Ritinn  de       successful  as  regards  speed  and  turning  qualities,  there  is  no  occasion 

to  examine  and  estimate  in  detail  the  new  'Tonnerre'  class,  because 

this  coast-d<*fence  vessel  is,  at  ])resent,  undergoing  certain  important 

alterations  found  nc^cessary  in  consequence  of  her  trials  at  sea. 

Tlic  forms  of  the  upper-works  of  a  vessel  intended  to  keep  the 
sea  in  all  possible  weathers— and  such  is  the  case  with  the  first-class 
coast-defence  vessels,  which  should  take  part  in  operations  on  hostile 
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and  distant  coasts — cannot  be  the  same  Jis  those  of  monitors  or  of  M.  i)i»:rrf. 
vessels  for  the  defence  of  rivers  and  harbours.  Low  freelx)ards  and 
breastworks  retired  from  the  broadside,  especially  when  these  breiist- 
works  do  not  occupy  the  great  jwrtion  of  the  length,  elevated 
superstructures  with  a  flying  deck,  whose  smallest  defect  is  to  be  odd 
in  'appearance  and  inconvenient  in  the  matter  of  accommodation, 
are  not  compatible  with  the  fundamental  conditions  which  tradition 
assigns  to,  and  which  it  seems  right  should  be  fulfilled  by,  a  sea- 
going ship.  These  conditions,  it  is  true,  were  conceived  in  an 
especially  nautical  country,  but  it  should  not  be  forgotten  that  they 
were  originated  with  a  view  to  the  navigation  of  rivers  and  the 
interior  of  harbours. 

Following  on  the  first  monitors,  properly  so  called,  of  North 
America,  built  during  the  War  of  Secession,  England  constructed 
in  1867,  for  the  Government  of  India  and  not  for  the  service  of  the 
fleet,  the  '  Cerberus,'  intended  for  the  defence  of  Melbourne,  and  the 
*  Magdala,'  for  that  of  Bombay.  These  modest  early  coast-defence 
vessels,  with  their  narrow  breastwork  and  very  low  freeboard,  the 
breastwork  enclosing  two  separate  turrets  joined  by  a  light  super- 
structure, with  a  speed  of  eight  knots  and  90  tons  of  coal,  without 
masts,  were  certainly  not  sea-going  ships  ;  and  it  was  not  then 
thought  that  they  would  be  reckoned  as  great  fighting-vessels,  or 
squadron  cruisers.  After  a  short  interval  more  confidence  was  felt 
in  the  new  type. 

In  the  years  1868,  1869,  1870,  the  period  of  bold  innovations 
in  naval  architecture  as  testified  by  the  building  of  the  *  Captain,' 
the  *  Cyclops'  (3,300  tons  displacement),  'Glatton'  (5,000  tons), 
English  '  Devastation  '  (9,300  tons),  «  Peter  the  Great '  (9,800  tons), 
and  lastly  the  *  Dreadnought '  (11,100  tons),  were  simultaneously 
laid  down.  In  some  of  these  vessels  at  least  the  breastwork  is  not 
narrowed,  and  the  wall  of  the  upper  works  is  continued  vertically 
from  fore  and  aft. 

In  spite  of  these  numerous  and  important  examples,  which  have 
not  been  initiated  in  France,  as  we  hasten  to  remark,  we  are  con- 
vinced that  this  class  of  special  mastless  vessels,  how^ever  powerful 
they  may  be  as  regards  their  guns,  their  armour,  and  their  si)here 
of  action,  in  a  word  the  combination  of  their  fighting  qualities, 
cannot  be  considered  as  good  squadron  ironclads,  because,  over  and 
above  their  fighting  qualities,  they  do  not  possess  to  a  sufficient 
degree  the  qualities  of  sea-worthiness,  habitability,  nor  in  some  cases 
that  perfect  security  which  are  indispensable. 

Returning  to  that  which  specially  concerns  c(jist-de fence  vessels 
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M.  Didere.  proi>erly  so  called,  we  consider  that  the  conditions  of  service  on  the 
high  seas  require,  as  it  has  always  been  admitted  without  dispute  in 
the  past,  that  the  sides  of  the  above-water  portion  of  the  hull  should 
be  carried  up  so  as  to  form  a  volume  of  buoyancy  proportioned  to  the 
size  of  the  vessel,  if  not  throughout  her  length  at  least  through  a 
great  part  of  it.  Is  it  not  plain  that,  before  giving  protection  from 
an  enemy's  fire  and  before  facilitating  the  working  of  the  guns,  by 
an  exaggerated  reduction  or  partial  suppression  of  the  freeboard, 
a  ship  must  be  made  thoroughly  able  to  contend  with  the  winds  and 
waves?  This  is  a  contest  in  which  ships  are  engaged  every  day. 
Engagements  with  an  enemy  occur  at  rare  intervals. 
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AMERICAN   AUTHORITIES. 


NAVAL  AND  OFFICIAL   OPINIONS. 


Rear-Admiral  Dahlgren. 


The  *  Ironsides' is  a  fine  powerful  ship.     Her  armour  has  stood       jienr- 
heavy  battering  very  well,  and  her  broadside  of  seven  II -inch  guns    j^a/jZ^, 
and  one  8-inch  rifle  has  always  told  with  signal  effect  when  opened      tT-^N 
on  the  enemy.     Draught  of  water  about  15^  to  16  feet.    Speed  G  to  From  the 
7  knots,  and  crew  about  440  men,  the  Secre- 

The  defects  of  the  vessel  are  the  unplated  ends,  whi(;h  are  con-  yj^ted^*'^ 
sequently  easily  damaged  by  a  raking  fire,  and  involve  the  rudder  ^^  ^ 
and  screw  more  or  less,  while  she  can  return  no  fire  in  either  direction,  armoured 
This  was  pai'ticularly  and  frequently  inconvenient  in  attacking  the  Report 
works  on  Morris  Island,  for  at  certain  stages  of  the  tide  vessels  tail  charie^- 
nearly  across  the  channel,  and  present  bow  and  stem  to  the  beach  of  V^^y^^ 
Morris  Island,  so  that  sometimes  it  was  necessary  to  delay  placing  28, 1864. 
the  vessel  in  position,  and  at  others  she  would  swing  round  very 
awkwardly  when  engaged. 

The  monitors,  on  the  other  hand,  were  almost  equally  well  de- 
fended on  all  sides,  and  could  fire  in  any  direction.  The  '  Ironsides' 
was  also  open  to  descending  shot,  and  her  scope  of  fire  too  much 
restricted  by  badly  placed  ports. 

The  desire  for  comi)arison,  which  rages  just  now,  can  easily  be 
satisfied  by  bringing  the  above  data  in  juxtaposition. 

Just  as  they  are,  the  *  Ironsides '  is  capable  of  a  more  rapid  and 
concentrated  fire,  which,  under  the  circumstances,  made  her  guns 
more  effective  than  the  15-inch  of  the  monitors.  On  the  other 
hand,  she  was  restricted  by  draught  to  the  mid-channel,  was  very 
vulnerable  to  a  raking  fire,  and  the  direction  of  her  own  guns  was 
very  limited  laterally. 

The  monitors  could  operate  in  most  of  the  channels — could  direct 
their  fire  around  the  whole  circle — and  were  almost  equally  well 
defended  on  all  sides. 
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Rear-  The  (Icfects  in  ]x)tli  classes  of  vessels  are  susceptilile  of  lieiiiff 

Admiral  j-    j  „ 

Dahiffien,  remedied  imrtially  or  entirely.  The  defence  of  the  *  Ironsides  '  could 
be  raade  complete,  and  that  of  the  monitors  equally  so.  The  ar- 
mament of  the  monitors  could  be  jjerfected,  so  as  to  give  all  desirable 
rapidity  of  fire,  but  by  no  contrivance  could  the  *  Ironsides '  be 
enabled  to  use  much  heavier  gunj  than  those  mounted.  Yet  when 
such  changes  were  made  as  experience  has  suggested,  there  still 
would  remain  to  the  monitors  the  lighter  draught,  choice  of  guns 
from  the  heaviest  to  the  lightest  defensibility,  and  direction  of  fire 
around  the  whole  circle ;  consequently  the  ability  to  carry  a  he^vy 
battery  into  the  least  depth  of  water,  with  equal  ]iX)wer  of  offence 
and  defence  in  any  direction,  and  tliat  with  half  the  number  of  guns 
carried  in  broadside  by  another  vessel. 

The  comparison  now  made  is  to  be  understood  as  having  relation 
to  existing  circumstances,  and  not  at  all  intended  as  conclusive  in 
regard  to  the  general  merits  of  ironclads. 

I  presume  the  department  only  intended  to  build  such  vessels  as 
were  best  adapted  to  the  service  at  the  scene  of  war. 

Keeping  in  view  the  peculiar  exigencies  of  the  case,  which  re- 
quired light  draught  and  great  ordnance  power,  it  appears  that  the 
selection  of  the  department  could  not  have  been  more  judicious  in 
preferring  a  number  of  monitors  to  operate  from  a  heavy  frigate  as  a 
base.  •  •  • 

Wliat  other  style  of  vessel  could  the  department  have  chosen  ? 
Certainly  none  that  has  been  built  by  English  or  French  naval 
'  authorities.  The  '  Wairior'  and  her  class  are  exceedingly  [wwerful, 
but  could  not  get  within  gunshot  here. 

According  to  Rear- Admiral  Paris  the  French  'Gloire'  draws 
28  feet ;  the  British  '  Warrior'  2d  feet ;  the  ' Black  Prince'  231  feet ; 
even  those  of  inferior  class,  '  Defence '  and  *  Resistance,'  draw  24  feet. 
Not  one  of  those  vessels  could  cross  the  Charleston  b<ir,  and  would  be 
l)erfectly  impotent  to  render  the  legist  service  in  any  of  the  operations 
now  being  carried  on. 

On  the  other  hand,  there  is  very  little  navigable  water  on  this 
coast  which  is  not  accessible  to  the  monitors.  They  command 
supremely  all  that  is  near  the  shore,  and  cannot  themselves  be 
reached  by  vessels  of  heavier  draught. 

I  have  also  wjitched  the  behaviour  of  the  monitors  at  anchor 
through  all  the  phases  of  winter  weather  in  this  ex])osed  situation.  .  .  . 
The  completeness  with  which  four  little  monitors,  supported  by  an 
ironclad  frigate,  have  closed  this  port  is  well  worth  noting. 
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Commodore  J.  Rodgera,  U,S.N. 

To  sum  up  my  conclusions,  I  think  that  the  monitor  class  and    Commodore 
the  *  Ironsides  '  class  are  diflferent  weapons,  each  having  its  peculiar     V.klv.  * 
advantages ;  both  needed  to  an  ironclad  Navy,  both  needed  in  war ;  RenorTto 
but  that  whefi  the  monitor  class  measures  its  strength  against  the  '*^*^^^^*'^>: 
*  Ironsides '  class,  then,  with  vessels  of  equal  size,  the  monitor  class  States 
will  overpower  the  *  Ironsides '  class,  and,  indeed,  a  single  monitor  AprliV, 
will  capture  many  casemated  vessels  of  no  greater  individual  size  or 
speed ;  and  as  vessels  find  their  natural  antagonists  in  vessels,  and 
only  their  exceptional  antagonists  in  forts,  it  must  be  considered  that, 
upon  the  whole,  the  monitor  principle  contains  the  most  successful 
elements  for  plating  vessels  for  war  puri)oses. 


Adiniral  Porter^  U.S.N. 

Admiral  Porter,  in  his  report  of  1874,  says:  *A  great  diversity     jdmhal 
of  opinion  has  existed  in  the  minds  of  experienced  men  with  regard       H!^' 
to  the  best  form  of  fighting  ship;  and  after  examining  over  100   n"'Jj**?^ 
different  plans  of  foreign  ironclads,  I  think  I  am   justified  in   the  i^^-*- 
conclusion  that  vessels  like  the  "Monadnock  ^'and  the  "  Miantonomah  " 
are  better  adapted  to  the  protection  of  our  coasts  and  harbours,  and 
for  fighting,  than  any  others  yet  built.   I  have  seen  the  "  Monadnock  " 
in  all  weathers,  and  riding  out  heavy  gales  at  anchor  on  our  coasts ; 
yet  she  rode  the  seas  like  a  duck.     This  class  of  vessel  has  a  fore- 
and-aft,  as  well  as  a  broadside,  fire  ;  and  no  ship  can  be  considered  an 
efficient  fighter  unless  so  constructed. 

*  A  vessel  of  600  tons  more  displacement  than  the  "  Monadnock," 
of  4,000  tons  displacement,  would  carry  twice  as  many  guns,  and, 
having  light  upper  works,  would  be  a  good  sea  boat  and  lively  in 
any  kind  of  weather,  the  guns  could  be  fitted  to  lower  below  the 
deck  when  loading,  like  those  of  the  English  gunboats.  Such  a  ship, 
with  the  same  steam-power,  would  have  greater  speed  than  one  of 
the  heavy  European  ironclads,  for  she  would  have  much  less  weight 
to  carry.'  

The  truth  is  that  the  original  *  Monitor,' if  in  existence  to-day,  Annual 
would  not  stand  one  shot  from  the  average  rifle  gun,  and  could  be  I^j^fo*!''' 
run  over  and  sunk  by  an  ordinary  ironclad  as  easily  as  a  river  steamer 
would  run  over  a  yawl  boat.    The  double  turret ed  monitors,  however, 
offer  a  great  scope  for  the  talents  of  constructors  and  engineers, 
provided  they  duly  consider  what  will  be  required  of  these  vessels. 
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Admiral 
Porter, 


It  should  be  our  aim,  in  making  changes,  to  resist  the  shot  from 
the  12-ineh  wrpught-iron  muzzle-loader,  of  35  tons  weight,  which 
at  200  yards  perforates  fifteen  inches  of  solid  wrought  iron  backed 
by  eighteen  inches  of  hard  wood,  and  a  skin  of  l^inch  iron  plate. 

There  is  now  an  opportunity  to  commence  what  has  long  been 
advocated,  namely,  the  construction  of  a  class  of  vessels  that  could 
appear  in  line  of  battle,  24  of  which  would  indicate  the  naval 
strength  of  this  nation,  as  the  24  heaviest  ironclads  of  England  and 
France  indicate  the  naval  power  of  those  countries,  and  constitute  a 
force  that  would  drive  an  enemy  from  their  shores.  All  monitors 
that  cannot  resist  the  heaviest  ironclads  will  be  unfit  to  enter  a  line 
of  battle,  incapable  of  preventing  the  entry  of  our  ports  by  an  enemy, 
and  unable  to  cope  with  the  heavy  guns  of  ordinary  forts.  They 
will,  therefore,  represent  no  decided  ix)wer,  either  for  offence  or 
defence,  unless  provided  with  a  shield  of  iron  and  wood,  sufficient  to 
resist  the  average  rifle  gun,  and  with  speed  to  get  within  striking 
distance  of  the  enemy. 

For  fighting  purposes  I  prefer  turret ed  vessels  of  the  monitor 
class  to  any  others ;  and  the  more  I  examine  the  various  systems  of 
foreign  navies,  the  more  I  am  convinced  that  we  started  on  the  right 
plan  for  coast-defence,  and  should  now  perfect  it  by  building  vessels 
unsurpassed  in  invulnerability,  guns,  and  speed,  and  with  a  crushing 
power  that  nothing  can  withstand. 


secretary 
U.S.N. 

Annual 
KeiJort, 
1879. 


Secretary  of  the  United  States  Nav^y. 

Although  immense  sums  have  been  spent  by  European  Powers  in 
the  construction  of  heavily  armed  and  armoured  iron  ships  of  war,  it 
has  by  no  means  been  proved  that  the  plans  of  these  ships  are 
superior  to  the  plans  of  our  monitors.  The  armament  and  armour 
are  undoubtedly  superior,  and  the  contest  for  supremacy  between 
ordnance  and  armour  is  still  going  on.  There  is  no  reason  now 
apparent  for  supposing  that  our  tyi)e  of  ironclads,  when  armed  and 
armoured  in  accordance  with  the  ideas  now  prevailing,  will  be  inferior 
to  those  of  foreign  Powers.  On  the  contrary,  there  is  much  reason 
for  believing  they  will  be  superior. 
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FAPFsRS  AND   OBSERVATIONS  ON  NAVAL   OPERATIONS 

IN  THE  AMERICAN  CIVIL    WAR, 

The  comparative  advantages  of  the  broadside  and  turret  were       J.  B. 

fully  discussed  in  a  paper  on  the  American  Navy  by  Mr.  J.  R.  Hamil-       

ton,  read  at  the  United  Service  Institution,  June  1,  1868.  «n  Nriv"' 

If  we  look  at  the  monitors  employed  in  the  war  as  floating  bat- 
teries capable  of  making  voyages  along  the  coast,  we  should  be  able 
to  do  far  more  justice  to  the  excellence  of  the  conception  than  if  we 
try  to  exaggerate  them  into  ocean  cruisers.  Mr.  Welles  distinctly 
states  in  his  annual  Report  for  1864:  *  Only  two  of  the  monitor 
class  of  vessels,  the  "Dictator"  and  the  "Puritan,"  are  proposed 
for  sea  service.  Their  success,  of  which  the  builder  and  inventor  is 
sanguine,  is  among  the  experiments  that  the  period  and  the  exigen- 
cies of  the  country  have  imposed  upon  the  department.' 

The  conclusions  to  be  deduced  from  the  remarkable  voyages  of 
the  *  Miantonomah '  and  *  Monadnock '  are  not  sufficient,  I  think,  to 
promote  even  these  two  excellent  monitors  to  the  dignity  of  cruising 
vessels  ;  that  is  to  say,  vessels  capable  of  keeping  the  ocean  under  all 
circumstances,  in  all  latitudes,  and  in  all  weather,  for  six  months. 

Granting,  however,  that  monitors  of  the  '  Miantonomah 'class  are 
caj)able  of  carrying,  under  convoy,  their  15-inch  guns  into  any  sea, 
and  that  they  are  an  improvement  on  the  earlier  monitors,  let  us 
endeavour  to  ascertain  from  the  experiences  of  actual  war  the  value 
of  the  latter  for  the  purposes  of  offence  and  defence.  .  .  . 

The  torpedo  is  peculiarly  fatal  to  the  monitor  class  of  vessel. 
Their  sides  not  being  on  an  average  more  than  18  inches  above  the 
surface,  the  remaining  floating  ppwer  of  the  *  Passaic '  class,  which  are 
844  tons  O.M.,  is  not,  according  to  Admiral  Goldsborough's  estimate, 
more  than  200  tons.  In  action  everything  is  battened  down,  and  the 
chances  of  egress  from  below  and  the  gunports  of  the  turrets  are 
very  few.  The  hatches  have  to  be  lifted  from  below  with  levers, 
which  have  to  be  found  and  applied  at  a  time  of  more  or  less  panic 
or  confusion. 

The  only  true  monitors  destroyed  in  battle  during  the  war  were 
by  torpedoes,  and  of  these  three  were  sunk  at  Mobile  and  one  at 
Charleston.  It  seemed  easier  to  blow  a  hole  in  their  bottoms  with 
roughly  constructed  torpedoes  than  to  penetrate  their  turrets  and 
hulls  with  the  ordnance  necessity  forced  the  Confederates  to  use. 

The  same  want  of  resources  which  told  against  them  so  fatally  in 
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u%sy:\i\u*-fy  itT»r  ''ori'r<-ni<r'l,  ari'l  i-  only  *l*.rf-crivr  in  ^.'Zu^r  rnii.  r  ItT^i: !>, 
»hi''h,  in  fh"  lifiii'lini^  '/f  t},*--^  v:--^!-?.  pyjiiire  the  ?»uj»eriiiririi  i-.-iivir 
of  a  ti<oroij;/ii  -'-arnan,  an«l  a  iira'-ti^-al  an'l  ing*'nioa<>  man.' 

Of  th«r  ofh«-r  fnonifofrt  h^  --ay- : — 

•Til''*''  v<-.-!*»«rl-.  hav<-  laul  for  th^:  'lav-  innlnr  Hr»-  frrini  V**n  Fi>hr-r, 
an'^ion*'!  !«•«-  than  M^K)  yani-  of!';  and  tliouijfh  fin-<i  at  u  great  liral 
llii-y  H<-n?  j-i'Morn  hit,  aij^l  n-'-'-ivfl  no  injury,     ^.'onijttred  with  the 
"  Ironf^i'h'!-,*'  fh<rir  fin?  i-^  v-ry  -low,  an^I  not  at  all  calculated  to  silence 
heavy  hatt'ii'-,  viliir-h   n-<juir«-  a  npid  and  coritin!U»u>  fire  to  dri\t^ 
»n<'n  from  th<- j^iiiir,  hut  th#*y  an-   farnoii^  f<iiidjiit.ori>  in  a  tiglit,  and 
\tiii  in  lfi«-  h'-avy  hjown,  wliifliuill  t.<;ll  on  caH-iiiat»-s  and  iK^ndijirtxifs. 
The  -nulhr  rla--  of  monitors,  a*  at  j>reseiit  constructed,  will  always 
re'jiiin*  a  -teamer  to  tow  them,  anrl  to  take  care  of  them.  .  .  .   f  d«> 
not  kfiow  what    tliejr  real   durahility  is,  or  wf>uld  })e,  in  a  continuous 
fire  a^ainj-.t  their  t  urr#-ts.    Solid  1  I-inch  ar  20r)-jH»under  rif^c.  shot  are 
apt    to  hreak  M»metliin|^  where  they  strike,  and   I  should  Im*  much 
!»etter  Hatinfied  mvsejf  to  l)p  hehind  wrwKh*n  bulwarks,  and  take  what 
comeH,  than  to  he  shut,  up  in  an  iron  turret,  not  knowing  whether  it 
in  properly  constructed.     This,  though,  is  the  ])rejudice  <»f  a  sailor, 
and  HJiould  have  no  wciglit  whatever. 

*  I  have  only  to  remark  that  the  principle  is  a  good  one,  if  the 
vcmhcIm  are  all  huilt  like  the  *' Monadnock."  The  firo  of  these  vessels 
continued  with  such  vcssris  as  the  "  N(^w  Ironsides"  and  heavy 
frigntcH  is  very  en'rirtivc,  parti<-ularly  against  h<'avy-}>lat(»d  vessels, 
IxMuhpniofs,  and  stone  and  hrick  wails.  I  have  never  yet  seen  a 
vi'Hsel  that,  came  up  to  my  ideas  of  what  is  required  for  offensive 
opi»nit  ions  as  mtich  as  t  he  **  Ironsides."   She  combines  very  many  good 
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qualities.     The  most  important  is  the  comfort  with  which  the  people       J.  JR. 
on  board  of  her  live,  though  she  would  be  no  match  for  the  "  Monad- 
nock"  in  a  fight,  the  latter  having  more  speed.' 

I  must  remind  you  that  the  *  Ironsides'  was  a  partially  armoured 
broadside  vessel,  carrying  fourteen  11-inch  7^-ton  guns,  and  two 
150-pounder  Parrot  rifles.  Her  speed  was,  I  believe,  about  seven 
knots,  that  of  the  *  Monadnock'  about  ten  knots. 

In  conclusion,  I  have  only  t-o  ask  you  not  to  understand  that  I 
disapprove  of  the  monitor  system  as  a  system.  As  faulty  as  many  of 
the  American  monitors  may  be  in  the  details  of  their  construction, 
the  principle  is  a  sound  one  at  its  core,  and  for  transpoi-ting  heavy 
guns  in  shallow  water,  and  fighting  them  under  such  circumstances, 
I  can  conceive  of  no  vessels  which  would  surpass  them  in  efficiency 
and  invulnerability,  'provided  they  were  built  with  solid  armour, 
wood-backing,  and  Captain  Coles's  turrets. 

The  following  details  from  the  same  pai)er  are  inserted  in  order 
to  show  the  efficiency  of  the  circular  armour  on  the  monitors,  and  the 
inverted  armour  on  the  broadside  ship  'Tennessee'  as  a  protection 
against  the  heavy  fire  from  the  Confederate  batteries  : — 

Mobile. — At  Mobile  Admiral  Farragut's  fleet  consisted  of  four- 
teen wooden  vessels  and  four  monitors,  carrying  125  guns. 

0)1  board  of  the  monitoi'8  there  nppexir  to  have  been  no 
casualties  from  projectiles. 

In  the  wooden  vessels  the  Federals  lost  52  killed  and  170 
wounded.  Most  of  this  loss  was  inflicted  by  the  guns  of  the 
*  Tennessee.' 

The  '  Tennessee'  was  a  vessel  built  after  the  '  Merrimac '  system, 
with  the  addition  of  the  knuckle  or  over-hang.  The  hull  was  of 
oak  and  yellow  pine  with  iron  fastenings.  Length  on  deck  209  feet, 
beam  48  feet,  draught  of  water  14  feet.  The  casemate  was  strongly 
built,  79  feet  long,  29  feet  wide  inside,  the  sides  of  the  vessel 
extending  10  feet  from  it  at  the  greatest  breadth  of  beam.  The 
sides  and  extremities  of  the  casemate  were  made  of  stout  timbers  and 
planking  of  pine  and  oak,  making  a  total  thickness  of  backing  of  25 
inches^  tq)on  which  was  placed  armour-plating  6  and  5  inches  thick, 
in  single  plates  of  2  inches  and  1  inch  thick.  The  slope  of  the  case- 
mate was  30  degrees.  .  .  . 

The  *  Tennessee'  bore  no  external  evidences  of  the  injury  in- 
flicted upon  her  hull  by  the  ramming  of  the  wcxnlen  ships,  and  had 
she  been  more  manageable  as  a  ram,  and  been  armed  with  heavy 
smooth-bores   instead  of  inefficient  cast-iron  rifle  cannon  of  small 
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J-  R.       calibres,  she  would  in  the  estimation   of  her  captors  have  made  a 
better  nght. 

Her  chief  defects  were  in  her  exposed  steering  gear,  and  her 
motive  power. 

The  following  extracts  firom  a  paper  by  Captain  Belknap,  U.S.N., 
bring  clearly  into  view  the  distinctive  capabilities  of  armaments 
on  the  broadside  and  in  turrets.  The  one  is  best  adapted  for  heavy 
guns,  the  other  for  maintaining  a  continuous  fire,  which  may  have  a 
more  telling  effect  than  heavier  but  intermittent  blows. 

Captain  Belhiapj  U.S.X. 

^3J^'»  The  *  Ironsides '  got  within  range  of  Wagner  and  (xregg  a  little 

U.8.n!    past  one.     The  enemy's  fire  had  not  sensibly  slackened  under  the 

ThTuHiud  eflforts  of  the  monitors  and  land  batteries,  and  as  the  *  Ironsides ' 

^^[^       approached  the  Confederates  poured  a  furious  fire  upon  her. 

f*5"*J7  Quietly  and  steadily  holding  on  her  way  until  a  good  position 

Article?,     was  reached,  she  dropped  anchor  within  twelve  hundred  yards  of 

ceat  of  the    Wagner,  or  as  close  in  to  the  beach  as  the  pilot  would  venture  to 

Mm* oSt^'  take  her;  then  the  good  ship,  so  long  silent,  opened  her  fire  with 

ChArlfltton.   grim  and  steady  precision,  and  after  the  gun  captains  had  perfected 

their  aim  poured  forth   a  continuous   and   irresistible   fire,   which 

quickly  told  on  the  spirits  of  the  enemy. 

Their  fire  soon  perceptibly  diminished,  and  at  times  ceased 
altogether;  clouds  of  sand  would  arise  from  the  bursting  of  the 
shells,  and  if  the  15-inch  projectiles  from  the  monitors,  with  their 
enormous  bursting  charges,  disturbed  the  biggest  masses,  the  havoc 
made  by  the  fire  of  the  frigate  was  uninterrupted  and  kept  the  sand 
flying  all  the  while. 

On  this  head  Confederate  testimony  is  pertinent.  General 
Beauregard,  in  an  article  written  for  the  Philadelphia  Weekly  Times^ 
says,  in  contrasting  her  work  with  that  of  the  monitors,  Hhat  her 
fire  was  delivered  with  more  rapidity  and  accuracy,  and  she  was  the 
most  effective  engine  employed  in  the  reduction  of  Wagner.  .  .  .' 

One  morning,  when  the  tide  was  exceptionally  high,  the  commodore 
was  fortunate  enough  to  get  the  ship  within  nine  hundred  yards  of 
the  enemy,  and  she  received  thirty-one  hits  on  that  occasion,  mostly 
from  lO-inch  shot,  though  once  in  a  while  struck  by  a  rifle  bolt.  The 
round  shot  always  made  the  most  impression  on  the  armour ;  the 
bolts  rarely  struck  fairly  on  end,  but  generally  sideways,  and  their 
supi)08ed  punching  power  never  had  verification  in  the  exi>erienee  of 
the  *  Ironsides.'  .  .  . 
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The  effect  of  shot  striking  the  sand-bag  protected  deck  was  to      Ctwtain 
scoop  off  the  bag,  the  shot  bounding  overboard,  and  shatter  the  inch      (/.s.n! 
iron  plate  under  the  planking,  leaving  the  deck  itself  almost  un- 
scarred ;  the  only  detriment  arising  from  the  blow  was  the  liability  of 
the  deck  to  leak  at  the  particular  spot.  ... 

Had  there  been  two  or  three  ships  more  like  the  '  Ironsides '  to 
co-operate  with  the  monitors,  what  could  have  prevented  the  capture 
of  Sullivan's  Island  and  the  virtual  control  of  the  harbour,  finally 
ending  in  the  occupation  of  the  city  ? 

The  millions  thrown  away  on  double-enders  that  would  not  steer, 
light  draft  monitors  that,  armed  and  equipped,  could  not  be  made  to 
float,  and  enormous  sloops  built  to  rot  on  the  stocks,  would  have 
built  a  dozen  armed  frigates  that  would  have  been  of  incalculable 
service  in  suppressing  the  rebellion.  .  .  . 

Both  classes  of  ironclads  were  incomparable  in  their  way,  and 
both  classes  should  have  been  equally  tested ;  and  while  perhaps  the 
enemy  dreaded  the  approach  of  the  *  Ironsides'  more  than  the 
united  efforts  of  half  a  dozen  monitors,  the  latter,  with  their  15-inch 
guns,  would  probably  have  made  short  work  of  the  frigate. 

The  *  Ironsides  '  in  these  repeated  engjigements  was  often  struck, 
but  no  man  was  ever  seriously  hurt. 


M.  Disl^re. 


The  most  eminent  authorities  in  France  fully  concur  with  the  M.  DiaUrt. 
officers  of  the  United  States  Navy  in  recognising  the  value  of  the  a/oWm" 
vessels  of  the  *  Monitor  '  type  for  coast  warfare.  Sapt»*v. 

It  is  stated  by  M.  Disl^re,  in  describing  the  attack  on  Wilming-  p-  ^'^^• 
ton,  that  the  monitors,  moored  at  a  distance  of  from  800  to  1,000 
yards  from  the  works,  maintained  a  continuous  fire  during  72  hours, 
and  fired  50,000  shells  from  617  guns.  During  the  whole  of  this 
bombardment  only  one  of  the  monitors  had  been  compelled  to  cease 
firing. 

Baron  GrlveL 

Baron  Grivel  gives  a  graphic  description  of  the  same  operations  Baron 
in  his  essay,  La  Guerre  MaritiTne.  He  draws  the  conclusion  from  the  _2!!  * 
operations  against  Fort  Fisher  that  the  monitors  exhibited  a  con-  ^^*^']J^^^ 
spicuous  superiority  over  every  other  type  for  coast  warfare.  J*«rt  ^^ 

The  completeness  of  the  protection  afforded  by  the  *  Monitor  '  sys-  Warfare/ 
tem  is  established  by  numerous  illustrations  quoted  by  Baron  Grivel.  ^^' 
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TT*^:*^  fi'Aliug  'tATXen*^^  d*rT*=rI-,i^i  in  Am-?r:«ja,  bj  the  g*rii:a5  'i-f 
Krk^M^^i  th*:  -Sw'rd^.  in^o  rLi?  fwio^^cL*  monit.jr?,  rrrrAin  to-*iaj  ihe 
'#nly  pira/itkal  iroxKrlad-  that  LAve  j*rt  be<rn  deviie»i*  IfcFr?igne^l  for  a 
**'  JW7,  ^^pf^fii:  \itir[^^¥',^  rl*at  of  r*r*i*ring  h-eavy  •.•rdDano^.  n«^  'Xher  tjpe  of 
nmumr^X  v^^i^^l  \j%*  yht  prov^rd  30  «acci?^«ful  fx  the  attack  and 
iMfiW'^i  '/f  f^/rflfif:f\  liarfaotirs*,  wherf'  actions  are  fougbt  in  §m«>3Ch 
waf^rr.  For  that  purp^/**:  monitors  are  nnrivalle»L  and  they  never 
fallal  d firing  the  American  Civil  War  to  defeat  ca^mate  ironclad^, 
#fV#m  th^^.e  f4  far  superior  force«.  TFie  low  freeboard  and  the  wave- 
waiih#;ri  d^y;k^  which  t/f  a  sailor  are  :»o  contradictory  of  all  previous 
UfA/umn  fff  miff^y  at  pea,  are  the  esjjence  of  the  monitor  system,  as 
leaving  the  hmalle.-t  ij±rgf'X  for  the  enemy's  shot.  Their  form  and 
pijq^'we  alike  forbid  the  nnf:  of  monitor*  as  sea-going  cruisers  to  fight 
in  all  weather-.  A  monitor  can  go  to  sea,  but  can  never  fight  at  sea 
with  any  degree  of  Kifety  «uch  as  accrues  to  a  wooden  ship.  Whether 
any  other  ironclad  ean  rlo  so  remains  to  l)e  proven,  the  facts  as 
develofKrd  being  all  the  other  way.  The  victories  of  Farragut  and 
Tegethoff,  leading  WKKlen  whips  into  action  agjiinst  ironclads  and 
linking  or  capturing  tlie  same;  the  impunity  of  the  SShah'  and 
MrnethyMt, '  in  tlwir  recent  conflict  with  the  freelxxird  ironclad 
*lliiHHear';  the  failure  of  the  Turkish  ironclad  fleet  to  accomplish 
iinytJiirig  of  value  in  the  jiresent  Eastern  War,  all  seem  to  point  in 
one  direction,  IIm*  eventual  aln^lition  of  the  costly  and  comjiaratively 
uneleMH  *Mca.going  ironclads,' ho  called,  from  the  modem  navy  list. 
The  buttle  betw<M'n  guns  and  armour  is  nearly  fought  out  under 
modern  conilit.ionH,  as  it  was  in  the  seventeenth  century  under 
nimpler  conditions,  the  victory  remaining  with  the  gims. 
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RELATIVE   IMPORTANCE   OF  THE   GUN   AND 

THE   RAM. 

if.  DisUre. 

M.  DiMre,         I  put  the  artillery  in  the  first  place  as  a  naval  weapon,  for 

Quart        although  in  the  engagement  of  the  future  it  may  play  a  secondary 

V^^vSk   P®^  ^^^  reference  to  the  ram,  we  must  nevertheless  depend  upon 

P*  ^-  the  gun  in  the  earlier  stages  of  an  engagement  at  long  range,  when 

it  is  sought  to  compel  an  enemy,  having  an  advantage  in  speed,  to 

oflFer  battle.     Again,  when  the  blow  of  the  ram  has  been  avoided,  and 

while  the  ships  are  passing  broadside  to  broadside,  it  is  with  the  gun 

that  we  must  attack  the  weak  places  in  an  enemy  who  has  parried 

the  blow  of  the  ram.     Such  an  attack  can  be  made  with   more 

certainty  with  the  giln  than  with  the  spar  or  the  towing  torpedo. 


on 

■1 

Tactics. 


Mr.  J,  Knox  Laughton,  M.A, 

Mr.  J,  In  the  days  of  wooden  ships  a  shell  striking,  even  at  a  very  acute 

iJ^S^    angle,  was  tolerably  certain  of  fulfilling  its  mission ;  now,  in  these 

M,A.      (jayg  of  12  or  20  inches  of  iron  plating,  the  heaviest  shell  at  its 

From  an      greatest  veiocioy,  when  fired  without  great  deliberation,  is  more 

^Nayal        likely  to  glance  than  w)  penetrate ;  so  that  it  is  quite  allowable  to 

suppose  that  a  broadside  of  modem  times  might  altogether  fail  of 

its  eflFect.  .  .  . 

It  would  be  here  out  of  place  to  attempt  any  detailed  comparison 
of  the  power  of  the  guns ;  but  from  a  careful  consideration  of  the 
many  diflFerences,  it  is  impossible  to  avoid  the  conclusion  that  rela- 
tively to  the  work  it  has  to  do,  the  artillery  armament  of  a  *  first-rate' 
is  much,  very  much  less  formidable  than  it  was  fifteen  or  twenty 
years  ago ;  and  that,  although  in  target  practice  the  modem  gun  is 
found  possibly  eflFective  at  ranges  of  2,000  or  3,000  yards,  on  active 
service  the  chance  of  not  hitting  the  object  at  all,  and  the  chance  of 
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glancing  on  hitting  are  so  great,  that  the  chance  of  a  penetrating  shot      Mr.  j. 
at  a  long  range  is  very  small,  and  cannot  be  held  to  have  much    LoM^tm, 
practical  value.  •  .  . 

In  days  yet  to  come,  when  our  naval  architects,  aiming  at  'handi- 
ness '  as  the  most  desirable  offensive  quality  of  a  ship,  have  rendered 
possible  a  precision  and  quickness  of  manoeuvring  far  beyond  our 
present  vmderstanding,  it  may  be  a  question  whether,  with  a  weapon 
so  formidable  as  the  ram,  the  great  gun  should  not  be  virtually  laid 
aside ;  but  the  time  for  such  a  question  has  not  yet  come ;  the  gun 
must  still  be  held  to  be,  primarily,  the  armament  of  our  ships,  though 
secondarily  the  ram  must  enter  largely  into  any  scheme  of  battle, 
and  of  offensive  or  defensive  evolutions. 
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ARMAMENTS    TOO    LIGHT    IN    PKOPORTION    TO 

DISPLACEMENT. 

Sir  John  CoviToerelL 

UNARMOURED  FRIGATES  SHOULD  BE  ARMED  WITH  ARMOUR-PIERCING  GUNS. 

Yict.  Mr.  Scott  Russell  has  drawn  attention  to  the  oflFensive  armaments 

Sh^laSL    heing  exceedingly  weak  in  proportion  to  the  size  of  our  ships.     We 

^^°P^'^   have  ships  of  some  9,000  tons  displacement,  carrying  only  140  tons 

of   ordnance.     Is  that   flotation    necessary?     We    have  a   ship    of 

BtononMr.  11,000  tous  displacement,  carrying  only  320  tons  of  ordnance.  Is 
Ri^^i  *^^  flotation  necessary  ?  Would  not  such  a  ship  be  more  fitted  to 
Pelted  ^8^^  ^^  enemy  if  she  could  substitute  for  some  two  or  tliree  hundred 
Hefvioe  tons  of  defensive  armour  that  weight  of  offensive  ordnance  ?  Mr. 
June  8,  °°*  Scott  Russell  has  also  drawn  attention  to  the  advantage  of  our  going 
^^^*  back  to  the  good  old  custom  when  every  ship  in  the  Navy  carried 

guns  of  very  much  the  same  tj^e,  capable  of  penetrating  not  only 
vessels  of  her  own  size,  but  the  sides  of  any  enemy,  however  large 
the  hostile  vessel  might  be.  We  have  had  in  the  last  week  an 
illustration. of  what  I  two  or  three  times  pointed  out  in  this  theatre 
as  a  possible  occurrence.  We  have  had  a  British  ship — one  of  the 
most  splendid  frigates  in  existence — and  a  splendid  corvette,  sent 
out  to  the  other  end  of  the  world  to  protect  British  interests.  These 
two  British  frigates  have  fought,  not  sister  ships  as  they  were 
designed  to  fight,  but  a  wretched  little  Peruvian  vessel  of  about  one- 
fourth  their  size,  and  armed  with  guns,  I  venture  to  say,  about  one- 
seventh  the  weight  of  those  used  by  the  two  British  ships.  What  is 
the  consequence  ?  Do  the  British  ships  knock  the  wretched  little 
Peruvian  gunboat  into  lucifer  matches  ?  No,  they  do  nothing  of 
the  kind,  and,  as  I  have  often  pointed  out  in  this  theatre,  they  could 
not  do  it,  for  the  simple  reason  that  they  have  been  sent  to  the 
other  end  of  the  world  furnished  with  guns  which  cannot  perforate 
the  armoured  sides  of  the  little  Peruvian.     British  corvettes  and 
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frigates  are  almost  iuoflfensive  when  called  upon  to  attiick  armoured 
gunboats  like  the  '  Huasear.'  I  do  not  think  tliat  British  corvettes, 
sloops,  or  frigates,  ought  to  be  without  armour-piercing  guns,  and 
without  rams,  so  as  to  be  placed  in  such  a  position  that  any  wretched 
little  ironclad  shall  be  able  to  stand  up  against  them.  The  guns  of 
wooden  ships  are  not  only  too  small,  but  we  deliberately  selected 
for  the  British  Navy  that  gun  which  we  were  officially  told  gives 
decidedly  the  Unvest  velocity^  and  therefore  the  weakest  blows. 


I  "icr- 

Adiuiral 

Sir  John 

Cntnmerei/. 

K.C.B, 


Hear- Admiral  Scott. 

ARMAMENTS   OF   IRONCLADS   NOT    PROPORTIONATE   TO   THE    WEIOUT 

OF   ARMOUR   AND    DISPLACEMENT. 

I  believe  in  all  our  ironclads,  from  the 'Inflexible' downwards, 
the  due  proportion  of  the  power  of  attack  is  now  being  sacrificed  to 
the  defence,  but  the  whole  naval  policy  of  our  country  has  heretofore 
been  and  must  continue  to  be  one  of  '  attack.'  Our  power  mainly 
consists  in  oflFensive  warfare,  and  not  in  remaining  on  the  defensive. 
I  therefore  wish  to  point  out  that  all  our  turret  vessels  share  equally 
with  the  *  Inflexible '  in  deficiency  of  ofiensive  power.  They  all  have 
very  few  guns,  and  these  are  in  many  cases  dependent  upon  machi- 
nery, which  is  exceedingly  difficult  to  keep  in  working  order,  which 
requires  an  engineer  to  manipulate,  and  which  may  break  down  at  a 
critical  moment.  These  vessels  have  neither  supplemental  heavy 
ordnance  nor  small  guns,  so  that  they  are  dangerously  exposed  to  the 
attacks  of  the  smaller  torpedo-boats. 


Bear- 

Admtral 

Scott. 

Discussion 

on  Naval 

Prize 

E«ay, 

1878. 

Royal 

United 

Service 

Institution. 
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OPINIONS   IN   FAVOUR   OF  HEAVY   CALIBRES- 

Admiral  Pothuau. 

Admiral  Guiis  of  48  toiis  are  being  mounted  on  board  ship — ^guns  of  74 

U!****    tons  are  being  manufactured — guns  of  100  tons  have  become  indis- 

Naval  Erti. 

matea^ 
1879. 

if.  Dislere. 

M,  VMrt.  The  direction  in  which  opinion  is  tending  is  plain :  it  will  result 
Im  Marine  of  necessitv  in  concentrating  in  the  minimum  number  of  guns  the 
turn,  i^s,     oflFensive  power  of  the  heavy  ordnance. 

n.62. 
neport  by 
M.  DiHl^Ve, 
published 
l»v  French 
Ministry  of 
Marine* 
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MIXED  ARMAMENTS. 


BRITISH    AUTHORITIES. 

Vice-Admiral  Randolph. 

Secondary,  as  I  think,  to  this  first  consideration,  the  side  armament       Vice- 

might  consist  advantageously  of  guns  no  heavier  than  the  12-ton,  Rar!do^h. 

because  more  could  be  carried,  and  be  fired,  I  believe  twice  if  not  ^nd^fire 

thrice,  as  quick  as  the  heavier.     Thus  four  of  these  would  fire  from  tactically 

•    1  1.  in  «•!  r  nr  considerecl. 

eight  to  twelve  tmies,  and  five  of  them  from  ten  to  fifteen  times,  Lecture 
whilst  three  of  the  larger  calibre  of  25  or  35  tons  would  fire  only  the  Royal 
three  shots,  i.e.  one  each.    I  am  aware  that  it  is  contended  that  one  ^^^^ 
of  the  heavier  projectiles  will  produce  an  effect  three  times  as  great  institution, 
as  one  of  the  other,  but  I  think  even  this  is  only  on  the  assumption  that  p.  32. 
it  strikes  perpendicularly  and  upon  a  target  that  it  cannot  penetrate. 

Now  I  think  it  almost  certain  that  in  passing  a  ship  backwards 
and  forwards,  or  at  any  stage  of  a  nielee^  and  in  the  inevitable  difficul- 
ties caused  by  smoke  and  other  obstructions,  when  snap-shots  must 
be  the  rule,  there  will  be  more  value  in  frequent  opportunities  than 
on  the  difference  of  effect  between  smaller  or  larger  projectiles, 
always  supposing  that  the  smaller  has  a  fair  penetrating  or  smashing 
power  upon  the  target  of  the  moment.  Should  this  be  impervious  to 
the  12-ton — and  it  must  be  an  armour  exceeding  9  inches  thick — then 
my  ram  may  well  be  content  with  her  double  end-on  attack. 

In  silencing  earth  batteries,  as  distinct  from  destroying  forts  of 
solid  masonry,  the  value  of  a  sustained  fire  from  numerous  guns  will 
hardly  be  questioned ;  nor  in  case  of  being  opposed  to  numerous  or 
unarmoured  enemies. 


Sir  Spencer  Robinson. 

The  most  experienced  artillerist  will  not  fail  to  miss  a  great  many  SirSpencer 
times.     That  leads  me  to  remark  upon  a  subject  which  Admiral        ^"»»on. 
Randolph  has  discussed,  and  I  think  very  justly.     I  prefer  a  small 
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Sir  Spencer  number  of  guns  to  one  larcre  one,  because,  althoutjh  the  effect  of  a 
—  very  large  gun  is  something  so  great  that  our  mmds  can  hardly  grasp 
on  AdmTrai  ^^'  ^^^  ^  small  number  of  guns  may  often  secure  your  planting  two 
Mr?e1^*^^^^^  or  three  decided  hits  when  you  will  not  succeed  in  getting  a  smashing 
blow  from  a  gieat  gun.  I  cannot  help  thinking — indeed,  the  principle 
is  one  in  which  everybody  who  has  had  experience  will  agree — that 
it  is  not  possible  to  make  so  sure  of  a  projectile  doing  its  work  when 
you  can  get  that  projectile  off  once  in  three  or  four  minutes,  as  when 
you  have  four  or  five  which  you  can  get  oflf  in  every  two  or  three 
minutes.  Your  projectile  must  be  an  efifective  one.  It  is  no  use 
throwing  an  egg  against  a  brick  wall.  The  projectile  must  be  capable 
of  penetrating  and  doing  the  mischief  that  penetration  must  cause, 
and  therefore  it  must  be  of  a  certain  size,  because  you  are  certain  you 
will^meet  armour-plates  of  great  thickness,  and  more  and  more  so 
every  day.  I  have  heard  mention  of  a  gun  for  which  I  have  the 
greatest  possible  respect,  and  which  I  think  could  be  used  eflfectually 
against  ironclads  of  the  present  day — that  is,  the  38-ton,  12*4-inch 
calibre.  That  is  a  most  powerful  weapon,  and  it  has  been  supplied 
to  the  foremost  turret  of  the  ^  Thunderer.'  I  do  not  consider  that 
that  projectile  is  too  large  to  be  effectively  used  in  a  ship  at  sea,  and 
I  believe  it  will  be  the  master  of  almost  every  ironclad  that  foreign 
Powers  are  likely  to  send  to  sea,  or  that  we  ourselves  can  send  to  sea, 
in  all  weathers  and  in  all  places.  When  we  come  to  the  monster 
projectile  weighing  1,700  lbs.,  fired  with  a  charge  of  370  lbs.  of 
powder,  such  as  the  '  Inflexible  '  fires,  we  must  consider  what  a  long 
time  must  elapse,  if  your  shot  should  miss,  before  you  can  fire  another 
at  the  enemy.  I  would  rather  go  to  sea  with  four  38-ton  guns  than 
with  one  of  the  '  Inflexible '  class.  A  shot  from  the  '  Inflexible '  gun, 
with  a  projectile  of  1,700  lbs.  and  a  charge  of  370  lbs.  of  powder, 
will  have  a  total  energy  on  impact  of  29,607  tons.  Of  course,  such  a 
blow  as  that  will  be  most  smashing  and  effectual.  But,  then,  you 
must  hit,  and  the  chances  that  you  will  not  hit  are  not  diminished  the 
least  in  the  world  by  the  size  of  the  projectile.  The  time  that  you 
will  lose  in  loading  the  gun  again,  and  getting  the  right  elevation, 
will  very  much  diminish  the  chance  of  bringing  the  action  to  a  satis- 
factory close. 

Rear-Admiral  Scott. 

Rear-  A  great  deal  has  been  said  about  the  penetration  of  armour,  and 

^Scot^    a  great  deal  of  nonsense  is  still  talked  about  guns  beating  the  armour, 

a^d  vice  versa.    It  is  the  greatest  possible  rubbish,  for  you  have  only 
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to  increase  the  power  and  number  of  guns  to  destroy  any  thickness       Rettr- 
of  armour.    The  armour  cannot  return  the  fire,  and  whatever  the  de-       Scott. 
fensive  armour  of  the  ship  may  be,  she  must  carry  guns  which  will  ijen^s 
return  and  subdue  the  enemy's  fire.     Our  principle  in  England  must  j^g^^^^^tg 
be  that  of  quick  and  sharp  offence^  such  as  has  always  proved  the  best  of  Nayai 
defence  in  our  naval  wars.   I  am  not  at  all  sure  that  in  mounting  very   i876. 
large  guns,  of  80  tons  or  more,  we  are  not  getting  into  very  serious 
difficulties.   The  large  guns  can  be  easily  hit ;  and  whatever  England 
may  do  towards  increasing  the  accuracy  of  firing  at  sea,  other  nations 
are  greatly  improving  their  practice,  and  hence  I  believe  that  such  a 
large  gun  as  one  of  80  tons  will  be  easily  hit ;  I  have  not  the  slightest 
doubt  that  a-  64-pounder  shot  fired  at  a  high   velocity  would  so 
damage  that  big  gun  as  to  make  it  utterly  useless.    This  is  a  matter 
for  serious  consideration.     I  think  it  is  also  a  matter  to  be  carefully 
considered  whether  the  guns  are  not  really  the  most  important  things 
to  be  protected,  or  at  all  events  next  in  importance  to  the  engines. 


The  gradual  development  of  bow  and   stern  fire  spoken  of  by  R«y«i 
Captain  Colomb  is  no  doubt  correct.     What  is  required  is  to  have  sen-i 


ice 
Institution. 


each  war  ship  armed  with  light  guns  to  play  upon  gunboats,  and  oigeussiwa 
with  heavy  guns  to  attack  powerful  batteries.  on  broad- 

n  naval 

war  game. 

Vol.  xxiii.. 

Commander  Daivson.  ^'^ 

^I,  as  a  gunner,  believing  in  ofifensive  weapons,  object  very  much   Gmmander 
to  the  weight  of  armaments  carried  being  diminished  further.'  

The  late  Admiral  Farragut,  in  the  American  Civil  War,  preferred   '^^avii 
going  into  action  with  many  guns  in  a  wooden  frigate  rather  than  w'^*^**!!^ 
with  few  guns  in  an  ironsided  vessel.  1877. 

His  argument  was,  '  Hit  your  enemy  as  hard  and  as  often  as  you 
can,  and  do  not  give  him  time  to  breathe,  or  to  see  where  to  hit 
you.'  I  am  not  prepared  to  sacrifice  another  ton  of  ordnance  for  an 
additional  ton  of  armour. 

Commander  Gei^ard  Noel, 

With  regard  to  the  question  of  the  advantage  gained  by  mounting     Captnin 
a  small  number  of  the  heaviest  guns  on  board  ship,  it  is  evident  that 
the  first  and  most  important  object  in  the  employi^ent  of  artillery  is 
to  hit  the  mark ;  and  the  second,  to  hit  it  as  oft^n  as  possible.     For 
this,  accuracy  and  rapidity  of  fire  are  needed.      If  the  number  of 
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<'^^'»     guiL«  in  fUmim&hed  and  their  veight  increased,  the  fire  naturallv 

I —       becomes  slower.      Again,  we  may  consider  that  the  value  of  the 

^t^iT^''  artillery  fire  of  a  ship  will  be  diminished  by  at  least  one-third  if  she 

JJ^^        ii  moving  at  high  Fpeed,  and  that  another  third  will  be  lost  if  the 

'■?«^«««»  object  w  aljio  rapidly  changing  its  position.     If  then,  for  very  heavy 

-ThcGan,    gang,  we  add  the  difficulty  of  ensuring  in  any  human  being  that 

antfi  the '     amount  of  tmi^haken  nerve  and  cool  precision  which  will  be  indis- 

Torptdo,'      pensable  for  the  effective  iLse  of  a  weapon^  each  discharge  of  which  is 

of  such  immea?iurable  importance,  we  shall  find  the  value  of  the 

ffyntem  of  a  few  heavy  guns  reduced  to  a  very  narrow  limit. 

Let  us  now  endeavotu*  to  estimate  the  value  of  the  lighter 
orrJnance. 

I  maintain  that  if,  of  the  large  nimiber  of  shell  in  a  broadside, 
half  can  be  made  to  take  effect  and  to  penetrate  the  weaker  parts  of 
even  our  finest  sea-going  ironclad,  the  guns  doing  this  will  render 
most  im^iortant  services.  In  addition  to  this  the  ^  Agincourt's ' 
batterj'  c^^uld  fire  two  broadsides  to  the  *  Devastation's '  one. 


Comiaander  J.  B.  Hayes. 

OmmawUr  Although    lieavier   guns   must    be   carried   in    special   ships   #0 

Hap*'i.  compete  with  foreign  Powers,  the  35  or  38-ton  gun  may  be  taken 

Vjumylm  »**  ^^^^  UMyiii  suitable  for  the  B  and  C  classes,  and  for  the  *  floating 

HriTY**  gun-carriages'  that    will    be    necessary  for  attack  and  defence  in 

Maritime  sliallow  water. 

written  in  No  fifst-class  ifonclad  should  carry  a  less  powerful  plate-piercing 

ftiMhe*  ""  gun  than  the  10-inch  of  18  tons,  wliich  combines  great  power  with 

'iri^ed"*'  ix?rf<-*ct  handiness,  and  may,  therefore,  be  considered  the  most  effective 

orilerofili6  rnm  for  general  nervice.  .  .  .      The  remainder  of  their  armament 

Council  in      ''  '^  ,  r      ..   •  j  1 

ihp  Journal  should  cousist  of  12  or  20-[)oun(ler  guns  for  nnng  at  toq)edo-vessels, 

%'Jteti        the  enemy's  jwrts,  &c. 

iZtifutioH  Swift  torpedo-vessels  will  not  be  able  to  carry  any  very  great  thick- 

yoLxxii.,  ness  of  armour,  wliich  will,  however,  probably  be  of  very  8Uj)erior 
metal,  and  in  the  turtle-back  shape.  To  meet  this  it  may  be  con- 
sidered advisable  to  construct  Gatling  guns  carrying  elongated  steel 
bullets  with  flattened  heads,  and  weighing  about  one  j)ound,  for  the 
pur])Ose  of  penetrating  the  steel  mantlets  of  the  tori)edo  vessel. 

For  the  older  ironclads  and  the  cruisers  of  frigate- class,  the 
9-inch  gun  of  12  tons  should  be  carried,  and  if  possible  10-inch 
guns  should  be  carried  en  barbette  in  the  bow  and  stem  as  in  the 
*  T^meraire.' 
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As  our  wooden  cruisers  may  have  to  engage  ironclad  ships  and    Commandei 
strong  forts  (stone,  earthwork,  or  even  ironclad),  it  is  essential  that      Hayes. 
at  least  the  larger  cruisers  should  carry  some  10-inch  and  9-inch 
guns,  and  in  the  smaller  vessels  they  should  carry  two  or  more  as 
heavy  guns  as  possible  at  the  bow  and  stern. 

The  6^-ton  gun  is  the  smallest  that  should  be  carried  by  any  but 
gunboats ;  it  will  pierce  some  of  the  weaker  ironclads  at  moderate 
range,  and  carries  a  double  shell  with  a  bursting  charge  of  10  lbs. 
12  oz. 


Captain  the  Hon.  E.  R.  Fremantlej  R.N. 

Generally,  as  it  has  been  ably  pointed  out  by  Captain  Colomb,  Capiam 

who  is  the  only  authority  to  whom  we  can  appeal  as  having  even  EdMut^H, 

attempted  to  solve  the  relative  positions  of  the  gun  and  the  ram,  the  f'remanUe^ 

fewer  the  guns  carried,  whatever  their  size  may  be,  the  greater  the  ^  — . 

trust  which  must  be  reposed  in  the  ram.     Heavy  broadsides,  even  Essay, 

from   numerous   9-inch  and  10-inch  guns,  in  these  days  of  thick  umTed 

plating  and  partial  protection,  are  probably  more  demoralising  and  inJitu^^yQ 

effective  than  the  lesser  number  of  shot  from  larger  guns.     The  old  i^<^- 
adage  about  *  not  putting  all  your  eggs  into  one  basket '  applies 
equally  to  guns  as  to  ships.     As  Nelson  said,  '  In  a  naval  action 
something  must  be  left  to  chance,'  and  those  who  fire  the  largest 
number  of  shots  must  have  the  greatest  number  of  chances. 


Another  new  departure  is  the  open  declaration  that  the  big  ship  Army  and 
and  the  biggest  possible  gun  is  at  last  being  recognised  as  by  no  Gazette, 
means  the  best  system,  and  the  Admiralty  now  considers  that  two  JJj5'^ 
43-ton  guns  are  preferable  to  one  80-ton  gun,  and  that  two  ships 
with  the  lighter  gun  are  better  than  one  ship  only  caiTying  half  the 
number  of  80-ton  guns. 


EXPERIENCES  OF  AMERICAN  CIVIL    WAR   AM)  OPiyiOXS  OF 

AMERICAN  A  UTIIORITIES. 

Rear- Admiral  R.  V.  Hamilton. 

The  next  action  I  shall  describe  is  Farragut's  passage  of  the       Bear- 
defence  of  the  entrance  of  Mobile  Bay,  defended  by  Fort  Morgan,     ^^r^'v^ 
originally  a  brick  structure,  suppleuiented  according  to  the  recent    ^*«'"'''<>'«- 
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*nx-       f  ijieri^-Di*  £ux>€d  br  tbe  C<€ifederate  engmeer.  hv  Band  batteries,  4c^ 
jL  I'.       iDocBTir.£  136  sTBiif,  aixl  a  lise  of  torpedoef  extended  parti v  across 

nmrtTd  ^^^  ^*^^  cc*Dfiif:t<-d  of  five  ««Trettes.  moimtuig  20  guns  on  ao 

witbtbf       averagr,  and  iLrt*  mouijting  16.  each  having  an  attendant  gonboat 

i^miio<ii>    la^lJe1^  on  the  j-tti  or  off  ridt-  fr<:«Q  the  faatteries,  and  the  four  monitors 

i'Trinv^    ^^'^    placed   in-shore.      ihk   the   engaged   broadside   tberefwre   the 

rnitMi         Federal?  «»p|ii><^i  74  ^n>  lo  the  fire  from  the  batteries,  mounting, 

Sia:<^  ■      as  alreadv  mentione^i.  136  211ns.     I  cannc4,  however,  ascertain  how 

Mar  *4.       maiiT  U^rv  on  the  channel :  but,  as  the  passage  had  not  been  attempted 

RoVai  s^n^ner,  there  must  have  been  a  conriderable  number,  as  so  dashing  a 

sJrvici        leader  as  Farni§:ut  declined  attacking  without  monitors.     I  do  not 

lii»titttik«.  think  I  am  overstating  the  case  when  I  allow  at  least  50  guns;  and 

as  all  the  ships'  g^ns  could  not  bear  at  once,  in  this  instance  I  do  not 

think  their  fire  was  superior  in  point  of  numbers  to  that  of  the  defence, 

supplementeii  as  it  wa>  bv  a  raking  fire  from  the  '  Tennessee '  and  her 

consi»rts.     Farragiit,  as  usual,  relied  on  the  rapidity  of  his  own  fire 

as  the  best  defeui'e  ag:iiust  the  enemv;  not  to  fire  till  they  did,  then 

use  shell  and  shrapnel ;  grape  when  wit  hin  400  yards.     Gun  crews 

on  jKH^p,  forecastle,  and  in  tops,  were  to  be  removed  when  within 

gnipe  range,  till  jnssing  it.     His  flag  captain  reports  after  action, 

*  The  rapidity  of  our  fire,  together  with  the  smoke,  so  completely  dis- 

ordereil  the  enemy's  aim — we  jwissed  the  fort  with  no  great  injury  or 

loss  of  life/ 

.Vr.  Hoiiry,         General  Conclusions.— The  work  demanded  of  guns  for  ironclad 
FronT"       warfare,  is  not  the  mutilation  of  armour,  but  the  disabling  of  the 
Orjfjirtiirf      r^^^[y^^  enemy — men,  guns,  and  machinery — within  it,  ,  .  . 
-^rm»»«fr,  PunchinfiT  shot  of  moderate  diameter,  and  light  enough  to  receive 

New  ^ork,  °  .  j  x      xi.      i        ^ 

1H65,  ^  high  velocity,  meet  with  the  least  resistance  and  waste  the  least 

PP*2^:^,"*    |X)wer  in  uselessly  mutilating  and  vibrating  the  armour:  they  strike 

^'^*  <he  enemy  at  once.     The  combination  of  the  two  systems — heavy 

nicking  and  smashing  shot,  and  smaller  punching  shot — utilises  both. 

The  latter,  without   losing  its  independent  usefulness,  renders  the 

heavy  shot  effective*.  .  .  . 

But  if  two  kinds  of  naval  guns  are  to  be  used — and  this  would 
ap])ear  to  be  the  better  system — a  smaller  gun  would  stand  higher 
relative  charges,  and  thus  give  higher  velocities  to  punching  shot,  and 
a  hirger  gun— perhaps  a  greater  calibre  than  20  inches — would  most 
i)romptly  and  effectually  smash  in  a  ship's  side,  throw  off  her  armour, 
and  impair  her  sea-going  as  well  as  her  defensive  (pialities,  especially 
when  her  armour  was  riddled,  or  shattered  and  weakened  at  different 
points  by  smaller  and  swifter  projectiles. 
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FREyCH  A  UTHORI  TIES, 

M.  MarchaL 

We  will  now  proceed  to  make  an  estimate  of  the  relative  value  of    ^^J^^^' 

guns  of  different  calibres.     Our  calculations  must  depend  not  only       

upon  the  nature  of  the  gun  itself,  but  also  upon  the  service  in  which  dassement 
it  is  to  be  employed.     Against  an  ironclad  the  100- ton  gun  is  worth  M?iitiiire8!^ 
more  than  twenty-five  4-ton  guns — against  an  unarmoured  cruiser  a  ^'^"!- 
great  number  of  small  pieces  will  be  more  effectual  than  the  same  January 
weight  concentrated  in  a  limited  number  of  guns.     A  recent  illustra- 
tion  shows  how  the  guns  lose  their  efficacy  when  employed   in  a 
difierent  service  from  that  for  which  the  vessel  carrying  the  par- 
ticular armament  is  best  adapted.     In  the  engagement  between  the 
'  Huascar '  and  the  '  Shah '  the  projectiles  of  the  ironclad  were  too 
few  in  number,  and  failed  to  reach  the  vital  i)arts  of  the  cruiser. 
On  the  other  hand,  the  shells  of  the  cruiser  were  almost  incapable  of 
penetrating  the  armour  of  the  monitor.     We  must  therefore  divide 
our  guns  into  two  classes,  according  to  the  service  for  which  we  pro- 
pose to  employ  them. 


Captaiii  de  Cacei'ville. 

In  order  to  pass  in  review  the  principal  contingencies  which  may   CStytem  de 

take  place,  let  us  in  conclusion  sup^wse  that  two  adversaries  having       

emerged  from  the  thick  of  the  combat,  have  challenged  each  other  to  i^Sexlon^ 
a  mortal  engagement  when  no  assistance  can  possibly  be  rendered  hy  oHpm  de 
a  friendly  ship.     Let  us  suppose  that  they  have  approximately  the  Batai^e.' 
same  speed  and  the  same  evolutionary  qualities.     Each  commander  Maritime, 
has  full  confidence  in  his  guns.     The  duel  between  the  '  Alabama '  p.  eW/ 
and  the  '  Kearsage '  is  to  be  repeated.     The  two  ships  will  doubtless 
manoeuvre  with  a  view  to  ramming  and  to  bring  the  struggle  to  a 
close  by  one  decisive  blow.     But  if  the  skill  of  both  combatants  is 
equal,  these  attempts  can  bring  about  no  other  result  than  that  of 
causing  the  adversaries  to  cross  each  other's  path  or  to  revolve  round 
each  other  in  concentric  circles,  and  during  this  period  a  constant 
cannonade  would  be  kept  up.     The  guns  of  heavy  calibre  will  doubt- 
less be  used  with  telling  eflfect,  but  a  good  armament  of  moderate 
civlibres,  combining  accuracy  with  rapidity  of  fire,  will  in  this  case 
also  be  found  of  immense  value. 


VOL.  in.  K  E 
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NAVAL  GUXNEKV. 

PERCESTAGE  OF  J£IT:>\     USFA  VOURABLE  OPIXIOXS. 

Captain  Cclomhy  R.X, 

<^J*T  The  'Monarch'  has  the  fewest  and  heaviest  guns  of  any  sea- 

R-X  going  ship  in  the  Navy,  and  she  exercises  her  gun  power  over  a  larger 
P  Too  *"^  *^^^  *°y  other.  She  is  the  embodiment  of  the  idea  that  the 
^^'Viw***  S^^  ^^  ^^^  decisive  weapon  at  sea,  to  which  all  others  must  give  place, 
feoc«c^  and  that  this  weaix>n  is  most  powerful  when  mounted  in  limited 
rvadattlM    numbers,  of  the  greatest  size,  and  with   the  largest   arc  of  train- 

United        ing*  •  •  • 

f^tit^tion.         How  many  shot  will  strike  the  hull  of  a  '  Monarch '  in  a  given  time 

Agrti  J>.       in  the  oi)en  sea,  and  what  amount  of  damage  will  they  do  ?  .  .  . 

My  figures  must  be,  for  these  reasons,  very  imperfect ;  but  I  am 
obliged  to  use  what  I  can  get.  .  .  . 

It  api>ears  safe  to  conclude  from  these  tigures  that  the  '  Monarch  ' 
is  not  liable  to  rec^eive  more  than  four-tifths  of  the  shot  fired  at  her  at 
1,000  yards;  and  if  the  chances  of  being  hit  vary  directly  as  the 
distance,  at  2,000  yanis  the  '  Monarch '  is  only  liable  to  receive  two- 
fifths  of  the  shot  fired  at  her.  .  .  . 

Taking    the    ex|)eriments    carried    out    at   Vigo   between    the 

*  Monarch,'  '  Captain,'  and  '  Hercules,'  for  what  they  are  worth,  it 
appears  that  the  three  ships  fired  for  five  minutes  each  at  a  rock 
distant  about  1,000  yards,  which  was  estimated  to  be  600  feet  long 
and  60  feet  in  height,  or  twice  as  long  and  four  times  as  high  a«  a 
ship.  '  Hercules  '  fired  seventeen  shot,  of  which  ten  hit ;  '  Captain ' 
fired  eleven  shot,  and  made  four  hits ;  '  Monarch '  fired  twelve  shot, 
and  made  nine  hits.  Speaking  roughly,  as  I  am  bound  to  do  with 
rough  figures,  it  would  appear  that  a  ship  such  as  the  '  Monarch  ' 
would  under  those  circumstances  have  been  hit  three  limes  by  the 

*  Hercules,'   once    by    the    *  Captain,'   and    sjvy  three  times   by  the 

*  Monarch.' 
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We  have  seen  that  '8  of  the  shot  iBred  would  have  hit  a  '  Monarch  '     Captain 
at  1,000  yards,  the  platform  being  steady;  we  now  find  from  the       r.x,' 
foregoing  experiment  that  "H?  of  the  'Hercules"  shot,  '09  of  the 
'  Captain's  '  shot,  and  '187  of  the  *  Monarch's '  shot  might  be  expected 
to  hit  her  at  sea  in  smooth  water,  when  the  distance  did  not  ma- 
terially vary.  .  .  . 

I  take  a  mean  position  between  the  results  deduced  from  the  Vigo 
experiments  and  those  taken  from  prize  firing,  and  I  lay  it  down  that 
10  per  cent,  of  the  *  Monarch's '  shot  will  strike  a  '  Monarch '  in  action 
at  1 ,000  yards. 

We  have  seen  that  the  *  Monarch '  is,  in  her  vital  parts,  impene- 
trable to  shot  from  the  25-ton  gun  at  1,000  yards  when  struck  fair. 
Practically,  I  believe  she  will  be  so  seldom  struck  fair,  that  no  part 
of  her  plating  is  vulnerable  im til  within  1,000  yards,  and  in  anything 
approaching  the  end-on  position  I  feel  bound  to  extend  this  invulne- 
rability to  within  500  yards  of  her  adversary.  .  .  . 

If  a  ram  were  to  attack,  a  larger  ship  could  best  defend  herself  by 
a  large  number  of  light  shell  guns.  Such  might  be  ea«sily  employed 
in  a  broadside  ship,  in  addition  to  her  plate-piercing  armament,  but 
could  not  be  employed  in  the  *  Monarch.'  If,  however,  it  is  found 
that  a  ram  of  1,000  tons  can  be  so  plated  as  to  resist  all  but  the 
heaviest  shot  when  striking  at  an  angle  of  45  deg.,  then  it  appears  to 
me  there  is  no  help  for  the  larger  and  more  unwieldy  mass  such  as 
the  '  Monarch,'  except  the  towing  torj^o. 

If  light  swift  torpedo  vessels  are  designed,  a  heavier  and  slower 
ship  must  meet  their  attacks  by  multiplying  the  numbers  of  lighter 
guns  carried. 

On  the  whole,  it  does  appear  to  me  a  matter  of  very  serious 
consideration,  whether  this  struggle  after  guns  which  will  pierce  the 
heaviest  plates  at  long  range  has  not  overshot  itself — whether  the 
point  has  not  already  been  passed  at  which  the  reduction  in  the 
number  of  shot  which  can  be  fired  per  minute  is  compensated  by 
the  increased  power  of  the  gun. 


nahi/^  C.B. 


Mr.  Barnahy. 

The  experiment  made  on  July  5,  1872,  in  Portland  Harbour,  was    -Vr.  Bur- 
designed  to  test  the  endurance  of  certain  parts  of  the  turret  arrange- 
ments in  the  *  Glatton,'  when  exposed  to  fire  from  a  600-pounder  gun 
at  200  yards,  with  charges  of  85  lbs.  of  pebble  powder.  .  .  . 

I  witnessed  the  firing  from  on  bojird  the  *  Hotsi)ur,'  and  I  saw 
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'V^        the  c->ir^  with  which  the  shii/s  were  ui'Xjt^  at  200  vard§  rarigr-.  iiui 

Bmrmiitv 

i'.H.  *  the  \fii\\ih  X^kfiti  U}  get  the  precipe  amount  of  elevation  fnpjK»=*rti  to 
j-nimT  be  requj'refJ  ^21';.  Four  !^ighting  ahot«  were  fired,  and  then,  altfcccigi. 
T'*'*  *  there  wa-  no  wind,  anl  ijcarce  a  ripple  on  the  water — the  first  ^L.^t 
^iT****  ^^  ^'^^  turret  itw-lf  hit  the  sighting  bullVeve,  jJaced  2S*  inchtr^ 
•irtir--  above  the  i*«>int  on  the  turret  which  it  wa*?  intended  to  strike. 
hz|i«ri-  Tfje  next  sh^/t,  fired,  with  15'  elevation,  hit  the  turret,  but  at  & 

bvJir.'N?*  1'^*^^'''  l^^int  tlian  was  intende^l,  a*  it  >truck  near  the  joint  of  the 
/?Tr"f*!>'  annour ;  and  it  hit  als'i  on  one  side  of  the  centre  line  between  the 
xhtyujMX  priftri,  HTi  that  it  came  u^x^n  one  of  the  b^^lts  which  it  had  been  in- 
Srrvte«  In-  t<fnded  to  avoid. 

Ijjjj^*  The  next  shot  was  intended  to  strike  the  turret  about  17  inches 

\m9.  alx^ve  the  deck,  but  instead  of  doing  f^i,  it  istruck  the  deck,  indented 

it,  cmekeA  the  glaciif-plate,  and  then  did  its  best  to  lock  the  turret 
by  forcing  its  way  13^  inches  into  the  annour  and  stopping  there. 

This  inaccuracy  was  probably  due  to  a  slight  motion  in  the 
*  Hotspur,*  only  [>erc^iptible  u[>on  very  close  observation. 

With  this  amount  of  inaccuracv,  under  circumstances  the  most 
favourable  tli;it  can  be  c^^mceived,  what  inaccuracy  and  chance  shooting 
there  must  l)e  on  the  0|x;n  seas,  when  the  gun  and  gimner  are  being 
rolled  through  vertical  arcs  not  of  minutes  but  of  degrees;  when  the 
ship  is  also  lifting  and  then  lowering  the  gun  bodily  several  times  in 
a  minute  through  fe<*t  of  vertical  sjiace,  at  one  time  adding  to  the 
upward  motion  of  the  gun  pnjduced  by  rolling  and  then  abating  it, 
tit)  that  in  allowing  for  this  motion  in  the  shot  when  it  leaves  the 
gun,  th(;  gunner  must  at  one  moment  allow  for  roll  and  heave 
together,  and  at  the  u(ixt  for  the  difference  between  the  two  I  I  am 
not  able  to  say — I  suppose  no  one  could — how  many  times  in  a 
minute  the  '  Monarch  '  or  '  Captain  '  would  have  been  abFe  to  have 
fired  with  turret  gun«  in  the  heat  of  an  action,  but  a  good  test  of 
rapid  firing  at  a  largf»  mark  at  about  1,000  yards  has  lx»en  made  with 
the  *  Monarch  '  and  '  Hercules.' 


M.  Dislcre, 


M,  iiiniert.  L(*s  canons  du  plus  gros  calibre,  il  ne  faut  gu^re  songer  a  les 
Cui^  utiliser  k  grande  jjortce,  avec  Tincertitude  quoffre  le  tir  dans  ces 
l«.riM(t-4.  conditions. 


AHMAMKNTS.  4'Jl 


Rear-Admiral  Hartiiltoii. 

In  the  combined  siege  of  Port  Hudson,  the  '  Essex '  ironclad,  9  Rear- 
guns,  was  engaged  repeatedly  from  May  23  to  June  26  with  batteries  Hamilton. 
mounting  two  10-inch,  two  8-inch  Columbiads,  and  two  rifled  6-inch  unJ^ 
guns.    '  During  these  engagements  "  the  batteries  were  silenced  and  j^'^^l*^^.. 
men  driven  from  them  three  times."     "Essex"  fired  738  shells,  and  May  24, 
mortar  vessels  2,800  shells.     It  was  estimated  1,000  shot  and  shell 
were  fired  at  "  Essex ; "   23  struck  her  hull,  and  her  awnings  and 
wind-sails  were  cut  up— casualties,  six  wounded.'     Comment  is  as 
unnecessary  as  it  would  be  to  give  the  many  more  similar  facts  I 
could  bring  forward,  while  I  have  given  the  worst  done  by  batteries 
as  far  as  I  have  ascertained.     Mr.  Goschen,  as  everyone  probably 
remembers,  stated  in  the  House  of  Commons  that  he  was  informed 
by  an  eminent  authority  that  it  would  take  300  hits  to  reduce  the 
*  Inflexible'    to    the   well-known   'riddled    and    gutted    condition.' 
From  these  facts  we  can  all  judge  how  very  improbable  such  an  event 
would  be,  and  how  many  shots  must  be  fired  before  she  would  be 
struck  so  often. 


PERCENTAGE  OF  HITS.    FAVOURABLE  OPINIONS. 

Lieutenant  Eardley  Wilmot. 

Not  a  few  are  of  opinion  that  a  number  of  moderate  sized  guns  Lieutenant 
are  superior  to  a  less  number  of  greater  weight.     This  is  perhaps  on   mim^t. 
the  assumption  that  a  large  percentage  of  shots  will  be  thrown  away  ^^^ 
in  the  heat  of  action ;  and  no  doubt  where  the  fire  is  left  in  the  Essay, 
hands  of  men  whose  vision  is  limited  by  the  confines  of  a  small  port.  United 
and  whose  training,  however  good,  has  not  led  them  to  calculate  inrtitution, 
how  minute  an  error  at  the  moment  of  firing  will  aflFect  the  result,  ^^'^ 
we  cannot  hope  to  see  every  shot  strike  the  object.     But  if,  on  the 
other  hand,  we  concede  that  firing  by  broadside  will  in  the  future 
be  the  usual  mode  of  procedure  in  a  naval  action  against  armoured 
vessels,  we  may  expect  that  this  defect  will  be  greatly  overcome. 
The  employment  of  electricity  also  will  decrease  the  percentage  of 
waste  shots. 
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COMPARATIVE    IMPORTANCE.   OF   BROADSIDE   AND 

BOW   FIRE. 

Captain  Colombo  R.N. 

Caotain  However  we  arm  our  ships  with  gims,  whether  on  the  broadside 

R,N.  '      or  turret  principles,  or  on  a  combination  thereof — one  thing  will 

•  LeMons      remain  certain,  that  the  best  position  for  delivering  the  fire  will  be 

fron>  LUsa.'  broadside  on  to  the  object.     But  if  the  object  be  an  approaching 

Srvioe        ram,  the  best  position  for  attack  by  guns  is  the  worst  position  for 

Joyrnaly       receiving  her.     Again,  a  snip  to  use  her  ram  in  the  best  manner 

vo|.  xi.  p.     p^^g  herself  end-on  to  the  object  to  be  attacked.     But  if  the  object 

be  a  ship  defending  herself  by  artillery  fire,  this  end-on  position  is 

the  best  for  receiving  it.     For  it  is  no  longer  as  it  used  to  be  in  this 

matter;  *  raking  broadsides'  are  not  now  to  be  dreaded.     A  ship 

end-on    offers   the    smallest  target   to   the  enemy,  and   gains   any 

advantage  there  may  be  from  presenting  her  plates  at  an  angle   to 

the  line  of  fire.     She  is,  however,  in  the  worst  position  for  using  her 

guns.  

prixu  I  have  never  heard  a  serious  argument  in  favour  of  the  bow  fire. 

1878*!*  Unless  a  ship  is  pretty  close  to  her  enemy,  and  in  a  particular  relative 

u%**d        position,  there  is  no  objection  in  life  to  her  presenting  her  broadside, 

Service        and  an  end-on  battle  must  become  a  broadside  one  after  the  lapse  of 

a  very  few  minutes.     It  is  certain,  because  a  ship  is  longer  than  she 

is  broad,  that  the  broadside  fire  can  alwjiys  be  made  more  powerful 

thjin  the  bow  fire.    It  is  also  certain  that  the  vertical  target  presented 

by  a  ship  end-on  is  less  than  that  presented  by  a  ship  broadside-on. 


Admiral 

^W^-  Admiral  Ryder. 

UriittHi  As  to  the  relative  value  of  beam  and  end-on  fire  Captain  Colorab 

rtiwUonr  attaches  much  larger  importance  to  the  beam  than  the  end-on  fire. 

?q"q^  ^^'  I  ask  for  both.     I  am  not  prejmred  to  give  up  end-on  fire. 
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Commander  Hayes. 


BOW   AND   STERN   HRE. 


The  value  of  bow  and  stem  fire  has  been  questioned  on  the  fol-  Commnmier 
lowing  grounds:—  "H!!' 

On  ships  meeting  with  intent  to  ram,  the  smoke  of  a  bow  gun  prTn?cd  bv 

would  obscure  the  captain's  view  at  a  critical  moment.  theCouncii 

.  '■  of  the 

The  closing  of  the  two  ships,  and  their  separating  if  they  failed   United 

Service  In~ 

to  ram,  would  be  so  rapid  that  only  one  round  could  be  fired  from  stitution, 
each  bow  or  stem  gun,  and  with  very  slight  chance  of  hitting.  ^^*^' 

Bow  and  stem  fire  under  the  above  conditions  would  probably  be 
useless,  and  bow  fire  positively  injurious.  It  may  be  assumed  that 
in  fleet  actions  and  in  actions  between  single  ships  when  ramming  is 
the  object  in  view,  the  guns  will  be  laid  near  the  beam  and  fired  in 
brandsides  in  passing  the  enemy,  when  failing  to  ram. 


Admiral  Scott. 


There  is  the  further  point  to  be  considered,  which   is,  that  mh'   Admiral 


Scott. 


merchant  vessels  are  not  unlikely  to  be  armed  so  as  to  play  a  prominent       - — '- 
part  in  future  warfare.     A  couple  of  such  vessels  would  run  an  un-  WaVcun?, 
armoured  vessel  very  hard  if  she  had  only  broadside  fire  ;  they  would  Jf'^-^j"^ 
not  allow  her  to  use  that  fire,  for  they  would  follow  her  up  closely,    Service  in- 
just  as  Admiral  Elliot  has  pointed  out  in  the  case  of  a  single  combat ;  vol.  xxviii. 
he  has,  I  think,  exhausted  the  arguments  on  that  point.     My  own 
belief  is,  that  our  efforts  should  be  directed  to  arranging  all  the 
heavy  guns  of  a  ship  to  fire  from  ahead  to  astern.     There  is  no  diffi- 
culty in  doing  this,  it  is  merely  carrying  out  a  little  further  what 
has  been  already  done  in  the  case  of  the  *  Audacious  '  class.  The  guns 
could  be  mounted  within  circular  projections,  so  as  to  fire  from  all 
round  the  broadside  to  within  13  deg.  of  the  line  of  keel.     This  wide 
range  of  154  deg.  on  each  broadside,  with  all  the  heavy  guns  on  each 
side,  is  very  important,  for  it  leaves  only  52  deg.  out  of  360  deg. 
which  are  not  covered  by  the  full  broadside  fire.     Then,  again,  the 
ship  is  not  always  in  smooth  water,  but  you  want,  so  far  as  you  can, 
to  keep  the  ship  steady  when  firing  her  broadside.     The  circular  pro- 
jections would  not  only  afford  the  power  to  do  this,  but  you  would  be 
able  (in  consequence  of  the  wide  range  of  fire),  whether  advancing 
or  retreating,  to  fire  the  whole  of  your  guns,  with  a  very  slight  altera- 
tion of  course.     Captain  Colomb  says  he  would  yaw  and  fire  his  broad- 
side :  my  experience  has  been  that  when  you  port  the  helm  over  the 
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Admiral  shlp  will  heel,  and  you  have  wild  firing,  and  if  you  attempted  to  fire 
^  '  while  the  ship  was  swinging,  accuracy  was  very  difficult  of  attain- 
ment. What  is  wanted  is  that  the  heavy  guns  should  be  able  to 
command  an  arc  of  fire  from  ahead  to  astern,  and  I  believe  that  future 
progress  will  be  in  the  direction  of  placing  light  steel  armour  outside 
the  guns,  and  giving  the  ship  a  steel  deck,  extending  from  the  ram- 
bow  to  the  stern,  and  throwing  away  the  rest  of  the  usual  defensive 
armour.  I  think,  however,  it  is  very  difficult  to  apportion  the  rela- 
tive values  of  broadside  and  bow  fire ;  both  seem  to  me  so  necessary 
that,  like  the  arms  and  legs  of  the  human  body,  you  cannot  dissever 
one  from  the  other  without  materially  injuring  the  whole  fighting 
power  of  the  ship. 

Admiral  Sir  George  Elliot^  K.C.B. 

Sir  George  I  am  a  Very  strong  advocate  of  end-on  tire  and  end-on  attack. 
JT.cA  I  cannot  go  so  fer  as  the  French  Admiral  in  saying  that  two 
Remi^iii  ^^^P^  viust  begin  by  meeting  end-on,  because  I  consider  that  the 
^•teon  ship  which  has  the  weaker  bow  must  necessarily  avoid  meeting 
Coiomb*8  his  adversary's  end-on  attack.  If  a  ship  is  a  broadside  ship  she 
nayaiwar  must  have  the  weaker  bow.  And  when  I  say  I  fight  an  end- 
^^"^  on  fight,  I  must  be  allowed  to  take  the  same  weight  of  guns  as 

my  enemy,  and  the  same  weight  of  armour  as  my  enemy,  and  do 
what  I  like  with  them.  I  am  not  to  be  bound  (as  Captain  Colomb 
proposes)  to  put  my  armour  in  midships  and  my  guns  pointing  to  the 
bow  and  stem,  but  I  take  my  armour  and  put  it  where  I  like,  and 
how  I  like,  and  mount  my  guns  as  I  like.  One  of  the  first  con- 
siderations in  constructing  a  ship  intended  to  ram  should  be  to 
strengthen  the  bow,  because  if  I  did  so,  and  if  I  had  any  reason  to 
believe  tliat  my  enemy  was  a  broadside  ship,  I  should  conclude  he 
must  have  his  armour  to  })rotect  the  broadside  guns  in  midships,  and 
that  his  bow  must  be  comparatively  weaker  than  mine,  and  that 
knowledge  would  greatly  influence  my  mode  of  attack.  To  show 
what  I  mean,  there  were  two  ships  lying  end-on  alongside  the  Dock- 
yard at  Portsmouth,  one  the  'Dreadnought,'  and  the  other  the 
'  Inflexible.'  Out  of  curiosity  I  put  a  question  to  an  experienced  old 
officer  who  was  in  charge  of  the  'Dreadnought,'  which  ship's  armour- 
plating  came  right  forward,  that  is  to  say,  that  there  was  an  armour 
water-line  belt  meeting  at  the  bow.  I  said,  '  Suppose  these  two 
ships  were  ramming  each  other,  bow  to  bow,  at  a  speed  of  10  or  12 
knots,  what  would  be  the  consequence  ? '  *  Well,'  he  said, '  I  do  not 
suppose  I  should  bring  up  the  "  Dreadnought "  until  I  came  to  the 
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central  citadel  of  the  "  Inflexible." '  I  quite  agreed  that  the  Sir  Getnye 
'  Inflexible '  having  a  weak  bow,  there  would  be  nothing  to  stop  a  K.c.k 
stouter  bowed  ship  destroying  her  in  the  event  of  end-on  collision. 
In  a  ship  constructed  for  end-on  fighting  I  would  decidedly  run  at 
the  other  ship,  and  as  the  broadside  ship  dare  not  run  at  me  she 
must  turn  away  from  me.  I  do  not  believe  I  shall  be  denied  that. 
If  she  dare  not  run  at  me,  she  must  turn  away  at  a  sufficient  distance 
to  avoid  being  rammed.  But,  my  object  still  being  to  keep  an  end- 
on  position,  directly  I  see  my  adversary  move,  I  turn  towards  him, 
steer  at  full  speed,  and  continue  the  same  tactics.  Whatever  he  does 
I  go  straight  at  him.  He  may  discharge  one  or  two  broadsides  at 
my  armour-plated  bow,  which  is  well  protected,  and  in  return  my 
bow  guns  will  continue  firing  on  him  ;  but  he  must  soon  commence 
a  running  fight,  and  then  what  becomes  of  him  ?  He  has  no  stem 
guns  and  no  armour  protection  astern,  but  still  I  am  firing  my  bow 
guns  at  him,  and  I  have  a  protected  bow.  I  have  my  bow  strengthened 
by  horizontal  decks,  and  in  every  way  made  as  stiff"  as  possible,  having 
applied  a  certain  portion  of  the  weight  of  armour  for  that  purpose. 
The  consequence  is  he  turns  away  and  I  follow  him.  I  ask  at  what 
distance  will  he  turn  away  ?  He  would  not  turn  away  out  of  gunshot 
range ;  if  he  does  he  runs  away.  The  moment  he  turns  away  within 
gunshot  range  I  turn  towards  him.  The  end  of  it  must  be  that  I 
come  on  his  quarter  at  last.  Now  I  say  if  I  once  get  on  his  quarter 
within  a  certain  distance  that  ship  ought  to  be  mine.  His  stern  is 
in  every  respect  more  vulnerable  than  my  bow,  and  there  is  nothing 
to  protect  his  crews  or  his  rudder  from  my  bow  fire.  You  talk  of 
making  circles,  but  if  my  sole  object  is  to  close,  if  I  once  get  on  his 
quarter  within  a  certain  distance  my  adversary  never  can  turn  round 
again.  He  dare  not  show  me  his  broadside.  Every  time  he  attempts 
to  turn  I  take  the  inner  circle  and  get  nearer  and  nearer  to  him,  and 
the  consequence  is  he  will  have  to  fight  that  battle  out,  running  away 
the  whole  time,  and  that  is  all  he  can  do.  If  my  bow  is  stronger  than 
his  stern  I  ought  to  win;  therefore  I  do  not  agree  with  Captain 
Colomb  in  some  of  his  remarks  where  he  said  two  ships  must  avoid 
end-on  meeting.     I  would  not  avoid  it.     1  would  invite  it. 


Afr,  Scott  Russell . 

One  word  only  on  a  professional  point,  which  must  lead  to  a  little  -*'^-  ^<'«" 
confusion  as  to  the  mode  of  carrying  on  this  matter.     Admiral  Elliot       — 

said  he  would  like  to  take  the  armour  away  from  the  middle  of  the  naval  war 

ship  and  place  it  on  the  end  of  the  ship  if  the  guns  were  carried  there.  ^■"**' 


Mr,  Scott 
Russell, 
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• 

I  want  to  rid  your  minds  of  the  supposition  that  the  armour  in  the 
bow  of  the  ship  is  of  the  least  use  to  you  in  giving  the  ship  the 
strength  necessary  to  make  her  a  better  ship  in  the  case  of  ramming. 
I  am  one  of  the  few  j^eople  who  have  taken  the  trouble  to  run  down 
vessels,  to  see  whether  my  work  would  or  would  not  stand,  and  I 
assure  you  all  the  armour  you  have  hitherto  put  on  a  ship  gives  weak- 
ness in  that  case  instead  of  strength.  You  go  bang  at  your  ship ; 
what  do  you  find  ?  You  find  the  plates  tilt  out,  and  when  you  hit 
upon  them  at  a  place  which  slightly  dinges  them  in,  the  dinging  in 
of  the  armour  at  that  point  tips  it  out  at  all  the  other  points,  and  the 
armour  tumbles  down.  I  want  you  not  to  take  away  a  single  plate 
from  the  central  battery  of  your  ship  and  stick  it  on  the  bow,  in  the 
belief  that  your  bow  will  be  one  bit  the  stronger  for  the  purpose  of 
ramming.  I  want  you  to  make  your  bow  strong,  but  do  not  do  it  by 
armour,  do  it  by  something  quite  different.  I  am  an  old  advocate  for 
end-on  fire,  and  I  remain  so ;  but  now  in  your  large  armour-clad  war 
ships,  I  am  an  advocate  for  broadside  fire,  because  I  am  satisfied  that 
the  end-on  work  is  chiefly  to  be  done  by  ramming,  and  that  it  is  only 
where  the  ram  is  not  used  that  your  guns  are  wanted,  and  then  you 
ought  to  have  them  all  on  the  broadside. 


M,  Mar- 
chal. 

Revue 
Maritime^ 
January, 
1878.    * 
*  Tableau  ct 
classement 
des  Marines 
Militaires.! 


M,  Marchal. 

In  what  proportion  should  the  symbols  representing  the  compa- 
rative power  of  the  armament  be  distributed  as  between  the  number, 
the  calibre,  and  the  ranges  of  the  guns  ?  This  is  what  we  have  to 
determine  from  an  examination  of  the  incidents  of  the  engagement 
between  ironclads,  so  far  as  we  may  feel  authorised  to  draw  conclu- 
sions from  the  exhaustive  study  of  the  battle  of  Lissa,  and  from  the 
experiences  obtained  from  the  sham  fight  by  the  squadron  of  evolu- 
tions under  the  command  of  Yice-Admiral  Touchard  on  August  5, 
1874. 

At  Lissa,  Admiral  Persano  began  to  fire  without  effect  when  he 
was  scarcely  within  range.  It  is  probable  that  in  future  we  shall  be 
rather  inclined  to  follow  the  example  of  Admiral  Tegethoff,  who 
never  fired  except  when  within  close  range.  It  is  laid  down  by 
Admiral  Rourgois  in  the  Manoeuvres  des  Combats  sur  Mer^  that  in 
order  to  use  artillery  with  precision  the  fire  must  be  reserved  for  a 
volley  from  the  bow  guns  at  the  instant  before  the  attempt  to  ram, 
and  for  another  volley  while  the  ships  are  passing  broadside  to  broad- 
side. .  .  • 

It  must  not  be  forgotten  that  the  principal  advantage  anticipated 
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a  wide  arc  of  training,  is  that  of  being  able  to  fire  at  the  same  M.  Mar- 
e  in  several  opposite  directions,  and  that  in  some  cases  there  is 
hesitation  to  diminish  the  arc  of  training,  in  order  to  have  a 
powerful  fire  in  directions  where  it  is  important  that  the  guns 
>uld  be  used  with  the  greatest  effect,  as  for  example  in  the 
iflexible,'  where  the  arc  of  training  might  have  been  more  extended 
iiyuith  superstructures  of  the  same  size,  if  the  turrets  had  not  been 
^^ylaced  diagonally  on  the  citadel.  Mr.  Scott  Kussell,  taking  up  an 
l^^ea  which  we  do  not  think  altogether  novel,  has  recently  asked  that 
ll^^^  guns  should  be  mounted  without  any  means  of  lateral  training  ; 
^j^  proposition  which  is  capable  of  being  defended  now  that  the  target 
VJbeiiig  constantly  in  motion  will  bring  itself  in  front  of  the  guns.  In 
J^the  sham  fight  of  August  5,  1872,  it  was  clearly  shown  that  the  guns 
.  on  the  broadside,  all  of  which  were  fired  through  ordinary  ports 
"/pierced  in  the  side  of  a  ship,  must  belaid  beforehand  and  fired  at  the 
moment  that  the  enemy  was  passing  in  front  of  the  port.     This  was 


W0 


owing  to  the  fact  that  the  lateral  training  of  the  broadside  guns  is  so 
limited  that  they  can  only  be  directed  at  an  enemy  on  the  beam  ; 
and  the  distance  was  too  small  to  allow  of  the  gun  being  laid  with 
sufficient  rapidity  on  an  enemy  steaming  past  at  high  speed.  This 
case  alone  suffices  to  show  the  superiority  of  the  indented  ports  in 
the  angles  of  the  batteries,  which  allow  of  two  shots  being  fired 
during  the  attempt  to  ram ;  the  one  at  the  enemy  when  in  the  end- 
on  position,  and  the  other  when  he  is  passing  on  the  beam. 


fl 
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BRITISH   AUTHORITIES. 


Admiral  Wardett. 

Admiral  The  subject  of  '  rdinming  '  I  approach  with  great  diffidence. 

^^*^-  It  is  one  which  exists  principally  in  the  region  of  speculation.    I  am 

Trials  of      not  one  of  those  who  think  that  in  the  next  naval  war  ramming  will 

the  Chan-  ° 

nel  Fleet  in  rank  before  artillery  as  a  mode  of  attack ;  but  I  believe  firmly  that 

1868     Par-  • 

liamentary    it  will  pLay  a  very  important  and   formidable    part  in   all    future 

^S^*        'engagements. 

No.  600.  Possibly  some  naval  actions  will  be  decided  by  the  independent 

and  energetic  action  of  some  individual  captain  seizing  the  fortunate 
moment  and  the  right  opportunity  for  running  his  enemy  down  at 
a  high  speed. 

It  is  as  clear  as  anything  can  be  that  so  long  as  a  ship  has  good 
way  on  her,  and  a  good  command  of  steaiu  to  increase  her  speed  at 
pleasure,  that  ship  cannot  be  what  is  called  *  rammed  ' ;  she  cannot 
even  be  struck  to  any  purpose  so  long  as  she  has  room  and  is  properly 
handled. 

The  use  of  ships  as  rams,  it  appears  to  me,  will  only  be  called  into 
play  after  an  action  has  commenced,  when  ships*,  of  necessity,  are 
reduced  to  a  low  rate  of  speed,  probably  their  lowest.  I  therefore 
apprehend  that  it  would  be  consistent  with  prudence  and  good  tac- 
tics always,  when  going  into  action,  to  hold  in  reserve  a  portion  of 
the  squadron  or  fleet  (and  that  whether  the  force  was  large  or  small, 
whether  the  enemy  were  numerically  superior  or  otherwise)  to  act  as 
rams ;  and  when  the  action  had  commenced,  and  noise  and  smoke 
and  fire  were  doing  their  work,  the  reserve  to  be  brought  into  play 
to  act  independently,  as  circumstances  might  require. 

P'or  this  purpose  ships  must  be  made  capable  of  playing  their 
part,  and  strengthened  on  purpose  to  perform  such  a  duty ;  and  the 
form  of  bow  which  I  believe  best  calculated  to  deal  the  hardest  blow, 
and  carry  with  it  the  greatest  amount  of  destruction,  is  the  stniight 
upright  stem  of  the  '  Achilles,'  or  the  slightly  curved  one  of  the 
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'  Minotaur,'  nither  than  the  projecting  prow  of  the  '  Bellerophon,'     Admiral 
and  others  of  a  similar  form.     The  result  of  the  experience  <^ained 
when  the  '  Amazon '  rammed  a  small  steamer  in  the  Channel  is  not 
encouraging. 

I  believe  also  on  this  subject,  as  well  as  on  very  many  others  con- 
nected with  naval  warfare,  that  the  tirst  great  action  which  takes 
place  at  sea  between  ironclad  squadrons  or  fleets  will  dissipate  and 
cast  to  the  winds  many  of  our  preconceived  opinions  and  theories, 
disturb  many  of  our  prejudices,  and  throw  an  entirely  new  light  on 
the  whole  subject. 


Captahi  Va)tsiitai%  R.N. 

Unfortunately  the  late  cruise  has  been  altogether  in  fine  weather     Captain 

and  smooth  water,  and  we  have  had  no  form  of  vessel  other  than     ''SV/' 

broadside  ships  on  which  to  remark ;  but  I  should  recommend  the 

adoption  of  a  certain  number  of  turret  vessels  capable  of  mounting 

far  heavier  guns  than  any  known  in  the  late  squadron,  besides  some 

few  rams,  purely  as  rams ;  not  with  the  idea  of  substituting  tiirrets 

for  broadsides,  but  with  the  view  of  strengthening  England's  fleets  ; 

in  short,  as  regards  the  form,  armour-plating,  rig,  and   armament 

of  Her  Majesty's  war  ships,  I  would  adopt  the  old  saying  of  'not 

putting  all  one's  eggs  into  one  basket.' 

I  have,  vie, 

E.  W.  Vansittart,  Captain. 

Ilear- Admiral  Frederick  Warden,  C.B.,  &c  ,  ifcc. 
Commanding  Channel  Squadron. 


1868. 


Captain  Colomh^  R.N. 

The  serious  part  of  a  future  naval  attack  does  not  appear  to  be      Captaim 
the  guns,  but  the  rams.  ^'^*'^''» 

As  a  defence  against  rams  would  not  the  knowledge  that  every       

ship  in  an  indented  line  had  a  torpedo  extended  from  her  bows,  which  p»i.cr,  'On 

required  only  a  gentle  rub  to  call  into  action,  be  a  wholesome  dis-  x^af" 

turber  of  the  nerves  of  any  adventurous  ram-captain  who  might  be  J^^^^Ja^'^^ 

disixjsed  to  try  the  new  weapon  ?  Coiomb, 

read  at  the 


Koxal 
Umted 
Senico  In- 
stitution, 
February 
•28,  I860, 
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Captain  The  battle  of  Lissa  is,  beyond  all  bounds,  the  most  important 

R.X.       naval  occurrence  since  the  great  day  of  Trafalgar. 
*  U'ssoas  There  were  on  the   Austrian  side  7  ironclads,  not  of  first-rate 

UnTted*****  model,  with   an    aggregate  burden  of  27,200   tons,  an   aggregate 
Service  In-    power  of  4,750  horses,  a  broadside  of  88  ffuns,  and  2,884  men. 
April 29,  On  the  Italian  side  were  9  ironclads,  all  of  new  construction^ 

of  greater  speed  and  generally  of  heavier  plating  than  the  Austrians ; 
a  combined  tonnage  of  38,500 ;  a  power  of  6,000  horses  ;  a  broad- 
side of  103  guns;  and  about  4,000  men.  .  .  . 

*  Thus  on  the  one  part,'  says  the  article  in  the  Revue  des  Deux 
Slondea^  which  in  spite  of  denial  is  still  attributed  to  the  Prince  de 
Joinville, '  we  see  the  Italian  squadron  in  a  thin  line,  of  the  depth 
of  a  single  ship  only,  drawn  out  to  the  length  of  5,000  yards,  pre- 
senting their  broadsides  to  the  enemy.  On  the  other  the  Austrian 
squadron  in  a  compact  mass  closed  up  to  a  breadth  of  1,200  yards, 
rushing  upon  the  enemy  at  full  speed  with  the  advantage  of  wind  and 
sea,  to  pierce  him  through  and  through.  Such  was  the  opening  of 
the  battle.  .  .  .' 

On  neither  side  was  any  important  damage  done,  and  thfe 
Austrian  leading  division  passed  through  the  Italian  line  between  the 
third  and  fourth  ships.  .  .  . 

It  will  doubtless  occur  to  you  here  to  require  an  explanation  as  to 
how  the  Austrian  ironcljids,  bent  as  they  were  on  rimning  down  their 
opponents,  should  have  actually  passed  through  the  line  at  a  point 
where  there  were  no  ships  to  run  down!  Again,  a  very  simple 
and  significant  reason  is  at  hand — they  were  returning  their  enemies' 
harmless  fire  by  one  equally  futile,  and  were  in  consequence  blinded 
and  confused  by  the  smoke  of  their  own  guns !  .  .  . 

From  what  happened  after  the  two  fleets  fell  into  confusion, 
until  they  separated,  two  incidents  only  need  be  drawn  forth  for 
remark — the  sinking  of  the  'Re  d'ltalia,'  and  the  firing  of  the 
*  Palestro.'  After  several  failures,  j)artial  rubs,  and  total  misses,  one 
Austrian  ship — the  '  Ferdinand  Max ' — sees  ahead  of  her  a  grey  mass, 
she  goes  full  speed  at  it  and  hits  it  fair.  The  shock  to  her  does 
not  appear  heavy,  and  does  no  damage  ;  the  huge  grey  mass,  however, 
surges  over  45  deg.  The  '  Max  '  backs  astern,  and  looks  with  somewhat 
of  awful  curiosity  for  the  result  of  her  blow.  It  is  not  long  doubtful. 
The  *  R^  d'ltalia '  tumbles  back  again.  There  is  terrible  confusion 
on  board,  for  the  water  is  roaring  into  her  like  a  oat^iract.  In  two  or 
three  minutes  the  victim  plunges  heavily  down,  and  leaves  nothing 
to  tell  of  her  whereabouts  but  a  few  shrieking,  struggling  remnants 
i)[  her  ill-fated  crew  of  600  men.     Four  hundred  souls,  they  say, 
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went  with  her  to  the  bottom.  Now,  what  lesson  are  we  to  draw  Captain 
here  ?  Simply  that  there  is  an  end  of  the  danger  previously  supposed  jiy,  * 
to  be  incurred  by  the  ram  in  striking.  The  *  Max '  ran  her  prow 
completely  into  the  *E6  d'ltalia'  without  any  evil  results  whatever. 
There  was  no  displacement  or  straining  of  her  engines,  nothing  in 
short  as  a  set-oflf  against  the  terrible  damage  she  inflicted.  The 
power  of  the  new  weapon  was  conclusively  proved,  and  it  is  henceforth 
impossible  to  doubt  its  practical  value.  .  .  . 

The  ri^e  of  the  ram  in  foreign  estimation  is  one  of  the  most 
remarkable  features  of  the  age.  Dating  from  the  first  utterances  of 
our  gallant  Admiral  of  the  Fleet,  Sir  George  Sartorius,  the  ram  has 
carried  all  navies  by  storm,  and,  so  far  as  I  can  gather,  except  in 
Russia,  without  enquiry.  When  I  read  my  paper  on  Modem  Naval 
Tactics,  here,  in  the  year  1865,  and  acknowledged  myself  a  complete 
convert  to  Sir  George  Sartorius's  views,  English  naval  opinion  was 
incredulous.  Admiral  Boutakov  had  written  ably  on  naval  tactics, 
but  had  nowhere  expressed  a  conviction  that  the  ram  governed  the 
tactics  of  the  future,  although  an  enquirer  so  acute  and  unprejudiced 
could  not  avoid  allusion  to  its  growing  importance.  In  France,  a 
system  of  tactics  based  wholly  on  the  supposed  unrivalled  empire  of 
the  gun  existed,  and  there  was  only  the  faintest  glimmer  of  an  idea 
that  the  old  line  of  battle  was  about  to  fall  from  its  high  estate. 

Now  look  at  the  change.  Admiral  Boutakov  has  worked  at  the 
ram  question  to  an  extent  unattempted  by  us ;  and  Kussia  has  drawn 
up  her  scheme  of  naval  evolutions  on  the  avowed  principle  that  the 
ram  is  the  only  weapon  of  value  against  a  fleet.  France  has  pushed 
her  old  system  of  evolutions  into  the  background,  in  the  firm  belief 
that  the  ram,  and  the  ram  only,  need  be  feared  at  sea. 


I  held  the  ram  to  be  the  efiective  weapon  in  a  single-ship  action,  From  Part 
the  gun  being  subordinate.  .  .  .  on  Attadks' 

I  now  arrive  at  a  point  on  which  there  are  not,  and  cannot  be  any  p  f^^^g 
data,  but  which  universal  assent  has  established  as  a  fact.     I  allude  «f  Fleets, 
to  the  general  understanding  that  whatever  formations  may  be  in  Service 
future  assumed  by  two  hostile  fleets  in  action,  the  ships  composing  januaryis*, 
them  will  always  be  end-on,  and  never  broadside-on  to  the  enemy.  ^^'"^• 
Some  explanation  is  required  to  show  how  T  look  on  it. 

Very  many  officers  hold  that  I  am  wrong  in  believing  that  two 
ships  will  seldom,  or  never,  meet  stem  to  stem.  But  I  may  note 
that  the  Russian  gunboats  never  met  stem  to  stem  in  their  experi- 
ments ;  and  I  may  express  my  firm  belief  that  one  or  other  ship  will 
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Captaim 

Cohmb, 

JLX. 


in  such  a  case  swerve  at  the  last  moment,  and  i>ass  broadside  to 
broadside  without  any  result  from  either  ram. 

The  instinct  of  the  naval  world  has  led  it  to  contemplate  the 
end-on  position  for  hostile  fleets,  not  as  the  best  means  of  attacking 
with  rams,  but  as  the  best  means  of  frustrating  an  attack  of  rams. 

I  conclude  that  the  ram  dominates  and  prescribes  the  formation 
which  is  so  good  a  defence  against  it,  that  the  rcmi  is  not  the  chief 
weapon  in  fleet  actions. 


Sir  Gmrge 
SwrUiriut. 

On  Captain 
Colomb'H 
pafieron 
the  Atuck 
pnd 

Defence 
of  Fleeis, 
April  8, 
1871. 


Sir  George  Sartoriits. 

Since  1855  and  1856  my  attention  was  more  particularly  drawn 
to  this  mode  of  attack.    Without  entering  into  detail,  I  would  simply 
enumerate  the  conditions  and  circumstances  under  which  the  ram 
can  be  of  the  greatest  service,  and  show  its  power  and  greatest  effect 
over  every  other  class  of  vessel.    I  will  8upix)se  a  squadron  of  eighteen 
or  twenty  of  the  finest  vessels  that  can  be  got,  whether  from  Russia, 
France,  or  England ;  let  there  be  one  ram  without  a  gun,  without 
any  armour-plating,  but  very  rapid  and  very  handy,  with  much  more 
8{>eed,  of  course,  than  any  of  the  vessels  that  she  is  going  to  attack ; 
that  this  vessel  has  coal  on  board  which  will  not  emit  smoke,  when 
she  accomimnies  this  large  fleet.     By  her  superior  speed  she  can 
always  avoid  an  action  when  it  is  convenient  to  her,  and  she  can 
make  her  attack  when  it  pleases  her.    Granting  me  those  two  points, 
she  accompanies  this  sijuadron,  say,  for  instance,  of  twenty  vessels. 
The  night  is  dark ;  the  ram  carries  a  kind  of  jury  mast,  which  she 
lowers  down  ;  she  is  low  in  the  water ;  she  sees  every  one  of  the  larger 
vessels  that  she  is  accompanying  by  their  high  hulls,  tall  masts,  and 
funnels ;  she  runs  down  at  the  rate  of  ten  or  twelve  knots  ujx)n  any  one 
of  the  vessels  that  she  has  fixed  upon.    I  will  now  ask  any  stiilor :  here 
is  a  ram  running  down  at  night  on  the  vessel  that  she  is  going  to 
attack  ;  she  makes  use  of  a  fuel  that  emits  no  smoke  ;  she  has  lowered 
down  her  masts ;  she  is  not  seen  until  almost  the  very  moment  when 
the  look-out  man  calls  out,  'The  enemy  is  \i\)ox\  us,' which  can  be  but 
a  very  few  seconds ;  how  is  it  jiossible  for  any  of  these  large  vessels, 
particularly  large  broadside  ships,  by  any  action  of  the  helm  to  avoid 
the  ram  in  so  short  a  time  ?    Even  if  the  vessel  attacked  is  able  to 
fire  two  or  three  guns,  a  vessel  at  night  with  a  narrow  lx)w  presented 
to  the  broadside  ship  she  is  going  to  attack,  how  is  she  to  be  seen  ? 
She  is  more  likely  to  be  felt  before  she  is  seen.     What  is  the  chance 
of  her  being  hit  ?    How  can  gims  be  fired  with  any  chance  of  hitting 
this  mm  before  the  latter  gave  the  blow  ?     It  is  im|>ossible  she  ciin 
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fail  in  doing  that,  because  there  is  nothing  to  disturb  her ;  she  fires  sir  George 
no  gun  ;  there  is  no  smoke  to  confuse  her  or  bother  her  ;  she  gives 
her  blow,  and  the  blow  that  is  given  with  the  force  of  sixty  or  seventy 
thousand  tons,  what  vessel  can  resist  that  blow  ?  Mr.  Reed,  who  was 
one  of  my  first  opponents  in  1855  and  1856,  in  his  pamphlet  admits 
that  there  has  been  nothing  invented  by  human  genius  that  has  the 
power  of  the  ram  for  naval  puri)oses.  I  admit  that  the  turret  will  be 
a  more  formidable  enemy  to  the  ram  than  broadside  vessels.  But 
at  night  the  turret  vessel  has  no  time  to  fire  with  any  chance  of 
success.  Then,  again,  suppose  Spithead  full  of  ships,  as  it  was  at 
the  review,  what  is  to  prevent  a  ram  coming  in  at  night  into 
Spithead,  or  at  daybreak,  and  running  through  the  ships  at  anchor, 
hitting  away  right  and  left?  What  chance  is  there  of  a  battery 
striking  her  when  she  is  among  the  shipping  ?  What  battery  can 
fire  upon  the  ram  without  striking  more  friends  than  enemies  ? 
With  regard  to  Captain  Dawson's  observations  about  the  torpedo,  I 
think  the  ram  can  be  a  torpedo-vessel  as  well. 


When  steam  was  first  used  as  a  motive  power  for  shipping,  it  was  The  ram 
often  debated  amongst  many  naval  ofiicers  of  the  day  the  great  ad-  J^  ^  ^^l^jl^. 
vantafife  it  held  out,  amongst  many  others,  for  recurring  to  the  ancient  ^^^  ^"^" 

^o  7  o  ^  '  o  out  armour 

mode  of  running  into  the  enemy  and  sinking  him  by  the  shock.     But  piatinjr  or 
it  soon  became  evident,  that  not  only  the  blow  could  easily  be  evaded, 
but  that  the  ship  giving  the  blow  could  be  helplessly  cut  up  by  the 
raking  broadsides  of  its  enemy  when  making  the  attempt. 

My  attention  was  subsequently  attracted  to  the  fact,  that  in  the 
very  great  majority  of  cases  of  collisions  between  steamers  so  fre- 
quently occurring,  the  ship  giving  the  stem  seldom  suffered  in  her 
hull  and  never  in  her  engine. 

When  the  clumsy  slow  sail  and  steam  shot-proof  battery  came  out 
to  the  Crimea,  and  gave  good  proofs  of  her  capabilities  in  battle,  then, 
recollecting  my  former  reflections  on  using  the  stem,  it  at  once  struck 
me  how  easy  and  practicable  it  would  be  to  construct  a  vessel  in- 
vulnerable, and  consequently  almost  incombustible,  of  great  strength 
and  solidity  for  running  down  ships,  and  very  swift ;  that  such  a 
vessel  could  destroy  every  vessel  of  the  existing  Navy  it  attjicked 
without  the  aid  of  a  gun ;  that  a  few  heavy  guns  for  shot  and  shell 
might  make  her  of  more  general  use ;  that  this  class  of  vessel  must 
entirely  revolutionise  the  theory  and  practice  of  naval  warfare  and 
naval  construction  as  heretofore  practised,  and  rejider  useless  the 
then  navies  of  the  world.     I  stated  these  views  to  Sir  Charles  Wood 

F  F  2 


436        OPINIONS  ON  NAVAL  CONSTRUCTION  FOR  WAR. 
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Sir  George  and  to  the  French  Minister  in  London,  and  jwinted  out  moreov^er  that 
the  Russians  would  have  ample  time  during  the  winter  cessation  of 
hostilities  in  the  Baltic  to  extemporise  some  craft  of  this  description, 
and  when  the  allied  fleets  returned  for  the  spring  campaign  effect  a 
wholesale  destruction  amongst  both  fleets  by  the  prow  and  by 
incendiary  projectiles  and  shot  and  shell.  The  'Merrimac'  estab- 
lished a  little  later  to  the  letter  the  truth  and  practicability  of  my 
warnings. 

Although  the  theory  I  advocated,  and  my  views  and  suggestions 
for  meeting  the  great  change  taking  place,  were  received  with  no 
favour,  yet  the  old  Navy  with  its  magnificent  ships  has  passed  away 
like  a  dream.  A  far  more  destructive  *•  projectile '  than  the  heaviest 
gun  could  throw,  and  capable  of  unlimited  extension  for  naval  war- 
fare against  shipping,  has  now  taken  its  legitimate  place.  This 
projectile  must  make  all  the  new  creations  of  ironclads,  intended  to 
replace  the  ships  of  the  past,  follow  the  fate  of  their  predecessors.  I 
will  not  enter  now  into  any  observations  on  the  great  inherent  and 
irremediable  defects  of  the  ironclads  now  so  universally  felt  amongst 
naval  men,  as  unfitting  them  for  encountering  the  dangers  and  diflS- 
culties,  and  responding  to  the  varied  requirements  of  naval  warfare  in 
summer  and  winter  on  coast  and  on  the  ocean.  It  is  sufficient 
for  me  to  show  that,  whether  in  harbour  or  at  sea,  whether  single  or 
in  fleets,  they  cannot  contend  against  the  ram  projectile,  even  with- 
out a  gun  and  without  protection  of  any  kind  but  what  depends  upon 
their  speed,  momentum,  and  handiness. 

The  feats  of  the  *  Merrimac '  in  the  American  war,  and  the  recent 
terrible  fact  of  the  almost  instantaneoils  sinking  of  the  4,000-ton 
ironclad  'Re  d'ltalia'  at  the  battle  of  Lissa,  established  beyond  a 
doubt  the  destructive  superiority  of  the  prow  over  that  of  artillery  in 
naval  combat ;  yet  the  idea  still  clings  to  the  minds  of  some  able 
naval  officers  that  the  efhciency  of  the  ram  is  nevertheless  dependent 
upon  artillery,  requires  armour  protection,  and  is  inferior  to  the  gun 
in  practicability  and  importance,  and  that  its  blow  can  be  deadened 
or  avoided.  I  am  prepared  to  show  that  no  such  objections  have 
any  substantial  foundation,  and  I  trust  to  clearly  prove  that  no  class 
of  sea-going  vessels,  armour-plated  or  otherwise,  could  contest  the 
mastery  of  the  ocean  with  the  ram  projectile  even  without  guns  or 
shot  protection,  or  be  safe  from  its  attacks  in  their  own  harbours.  I 
do  not  for  a  moment  suppose  that  the  ram  as  a  war  engine  will  be 
infallible.  Perfect  impunity  in  warfare  cannot  be  calculated  uj)on, 
but  every  element  of  success  is  in  its  favour. 

The  desideratum  of  the  day  is  to  obtain  a  safe  and  manageable 
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gun,   capable   of  throwing   a  projectile   with    sufficient   force   and  Sir  George 
momentum  to  smash  through  any  thickness  of  protection  with  which 
a  vessel  can  possibly  float. 

In  searching  for  such  a  projectile,  we  have  omitted  to  recognise 
that  we  really  possess  in  the  ram  one  of  an  unlimited  power,  when 
used  against  shipping.  It  is  more  easy  to  manage,  the  chances  of 
failure  rare,  and,  unlike  the  gun  projectile,  which  strikes  only  what 
is  in  its  direct  line  of  fire,  the  ram  projectile  unerringly  follows  the 
object  aimed  at  through  every  sinuosity  of  movement.* 

At  the  battle  of  Lissa,  in  eight  hours'  heavy  firing  from  about 
forty  vessels  only  some  250  men  were  killed  and  wounded.  '  One 
touch '  of  the  Austrian  ram  sunk  the  largest  vessel  in  either  fleet, 
the  armour-plated  *  R^  d'ltalia,'  with  her  crew  of  600  men,  and  left 
the  ram  uninjured,  ready  for  her  next  enemy. 

In  reviewing  the  results  of  the  circumstances  of  that  battle,  it 
struck  me  that  in  acting  against  ironclads  of  the  day,  armour-plating 
and  guns  could  be  advantageously  dispensed  with. 

Perhaps  it  may  appear  at  first  sight  exceedingly  improbable  that 
such  a  ram  could  not  be  at  once  destroyed  by  the  numerous  and 
heavy  guns  of  its  armour-plated  enemies,  but  permit  me  to  call 
their  Lordships'  attention  to  the  following  facts,  which  will  show  the 
all  but  impimity  with  which  the  ram  can  act  against  such  antagonists, 
assuming  always  that  it  is  possessed  of  a  marked  superiority  in  speed 
and  handiness. 

Every  artillery  officer,  soldier  or  sailor,  knows  the  difficulty  of 
striking  an  object  in  swift  motion,  even  from  a  fixed  gun,  and  how 
this  difficulty  is  increased  when  both  gun  and  object  fired  at  are  in 
rapid  and  eccentric  motion,  and  how  very  much  more  that  difficulty 
is  increased  when  the  gun  is  to  be  fired  from  a  vessel  rolling  and 
pitching,  with  heavy  seas  going  over  her  and  into  the  portholes  at 
each  attempt  to  fire,  and  when  a  long  interval  must  necessarily 
elapse  under  such  circumstances  between  each  fire. 

Numerous  instances,  well  known  to  every  naval  officer,  could  be 
adduced  in  proof  of  this  difficulty  of  hitting  a  moving  object,  such, 
for  instance,  as  in  the  case  of   the  blockade  runners  in  the  late 

*  Admiral    Qoldsborough,    one    of  an  iron  ball,  10  ft.  2}  in.,  moving  with 

the  most   distinguished  ollicers  of  the  a  velocity  of  1,000  feet  iu   a  seound. 

United    States    Navy,    in    an    official  Against  such  a  pressure,  even   if  the 

report   to  his   Government,  calculates  blow  of  the  ram  were  given  at  an  angle 

that  the  blow  from  the  prow  of  the  of  46   deg.,   tillers  and  every  kind  of 

American  ram    frigate  'Dictator,'    of  steering  gear  would  buret  or  snap  oft* 

4,000  tons,  moving  with  a  speed  of  like  a  rotten  stick,  and  the  stem-plates 

fifteen  knots,  would  be  equal  to  that  of  be  forced  in. 
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Sir  Gwrge  American  war.  These  vessels  had  to  pass  through  the  blockading 
squadron  sometimes  in  open  daylight,  yet  very  few  were  capturcni 
through  the  agency  of  guns  oZone,  the  greater  portion  failing  through 
the  difficulties  and  intricacies  of  the  navigation.  .  .  . 

I  think  that  for  more  general  service^  a  larger  class  of  rams  may 
be  built  to  carry  guns  of  the  heaviest  possible  calibre  by  making  the 
ship  itself  the  gun-carriage.  The  horizontal  training  would  be  given 
by  the  twin  screws  or  turbine  power,  and  powerful  buffer  springs  or 
other  elastic  media  could  be  arranged  to  soften  the  recoil  and  push 
back  the  gun  in  its  place.  No  other  men  need  be  exposed  than  those 
absolutely  necessary  for  loading  the  gun.  The  weight  and  complica- 
tions of  gim-carriages  would  be  saved.  It  is  now  generally  admitted 
that  no  efficient  protection  can  be  obtained  for  sea-goiyig  useful 
vessels  of  war,  and  that  insufficient  protection  is  worse  than  no  pro- 
tection. I  think  therefore  it  would  be  much  safer  (and  other  more 
important  qualities  would  be  obtained  in  compensation)  to  give  up 
all  further  attempts  at  protection — to  fight  the  guns  en  barbette — 
make  removable  every  possible  object  that  could  cause  a  shot  to 
splinter  or  a  shell  to  explode,  and  merely  have  shifting  mantelets 
against  the  rifle.  •  •  . 

If  the  steam  ram  is  to  become  the  predominating  form,  that  and 
the  torpedo  become  the  most  available,  safest,  and  best  protection 
for  all  harbours,  military  or  mercantile.  As  these  vessels  would 
always  be  the  first  called  uix)n  when  an  enemy's  cruiser  appeared, 
they  ought  to  possess,  with  extreme  sj)eed,  a  certain  amount  of  iron 
protection  for  gun  and  engine  to  guard  against  even  a  chance  shot. 
Otherwise  in  a  stern  chase,  with  head  to  wind  and  a  strong  breeze, 
the  stern  guns  of  the  chased  have  much  the  advantage  over  the  bow 
guns  of  the  chaser,  which  under  such  circumstances  would  have  heavy 
seas  dashing  over  her  guns.  .  .  . 

My  reasons  for  refusing  guns  to  the  unarmed  ram  is  that 
there  should  be  no  possible  cause  or  temptation  to  distract  the  atten- 
tion of  the  commander  from  the  ram  power.  It  was  the  gun  and 
smoke  from  the  Austrian  rams  that  made  them  lose  their  best  chance, 
when  they  rtt7i  between  the  Italian  ships^  instead  of  into  them^  when 
the  latter  were  firing  their  broadsides.  I  gain,  what  is  of  more  im- 
portance to  these  vessels  in  compensation  for  the  gun,  more  speed  and 
liandiness.  .  .  . 

The  unarmoured  ram  should  be  fitted  to  use  the  torpedo,  whenever 
occasion  permitted.  It  ought  to  have  shifting  outriggers  on  bow  and 
stem  for  running  out  to  support  a  light  net  of  iron,  or  strong  iron 
wire,  or  even  of  rope.    It  should  sink  and  be  maintained  in  a  vertical 
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position  down  nearly  to  the  ram*8  draught  of  water,  so  as  to  sweep  up  Sir  Genrge 
or  cause  the  premature  explosion   of   torpedoes  laid  down  in  an 
enemy's  harbour.     The  ordinary  speed  of  the  ram  should  not  be  less 
than  15  knots,  and  should  be  capable  of  rising  to  19  or  20. 

Although  when  steamers  have  run  into  each  other,  or  against  rocks 
at  full  speed,  there  is  no  instance  of  the  engines  being  dislocated  or 
inutilised  by  the  ahxKkj  but  quite  otherwise,  yet  as  the  experiment 
of  these  vessels  is  in  its  infancy  I  think  it  would  be  prudent  for  the 
tmarmed  ram  to  be  prepared  with  every  mechanical  contrivance,  to 
make  the  fore-and-aft  strength  of  the  hull  equal  to  an  almost  tenacious 
solid  cube.  At  the  same  time  the  engine  also  should  have  some  addi- 
tional security.  I  may  however  observe  that  what  I  have  always 
maintained  has  been  now  abundantly  verified  by  facts.  Any  person 
down  the  hold  of  the  gun-room  of  either  ship  would  hardly  have 
known  when  the  blow  was  given  and  received.  The  ship  struck  yields 
something  in  the  water,  and  her  side  is  quickly,  but  progressively 
forced  in.  It  is  not  the  suddenly  stopped  blow  of  a  small  weight 
against  a  heavy  unyielding  surface,  but  it  is  a  vast  momentum  with 
a  form  fitted  for  penetration,  entering  into  a  yielding  and  receding 
substance. 

To  decrease  as  much  as  possible  the  surface  exposed  to  the  eye  or 
tire  of  the  enemy,  and  also,  if  required,  add  to  the  momentum  of  the 
ram,  when  the  weather  admitted,  arrangements  should  be  made  to 
let  in  water  for  sinking  the  vessel,  almost  to  the  water's  edge,  when 
required. 

The  motive  power  should  be  the  double  screw,  or  turbine  prin- 
ciple. The  latter  would  be  preferable  if  it  could  ensure  the  required 
speed,  as  then  the  using  indiscriminately  both  ends  as  striking  ends 
becomes  much  simplified,  and  the  water  intentionally  let  in,  or  by 
leakage,  could  be  almost  instantaneously  pumped  out. 


Rear^AdTniral  Scott. 

THE   KAM. 


This  has  been  aptly  termed  *  the  naval  bayonet,'  and  is  a  weapon       Bear 


which,  if  handled  with  skill  and  pluck,  will  prove  invincible.  Its 
special  fitness  for  British  sailors  was  referred  to  in  my  last  lecture, 
and  the  Chief  of  the  Naval  Constructive  Department  of  the  nation 
which  used  it  with  such  eflfect  off  Lissa  says  of  this  weapon,  when  speak- 
ing in  regard  to  the  reconstruction  of  three  vessels  of  the  Austrian 


Admiral 
Sci>tt. 
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fiear-  Navy  at  the  cost  of  one  ironclad — that  we,  as  the  result  of  this  cheap 

Scott  conversion,  ^  now  possess  three  rams,  the  most  dangerous  and  secure 

Pap^rmi  wea[X)ns,  I  consider,  and  comjjored  with  which  the  action  and  effect 

J!**  ^-J['*  of  the  aggressive  torpedo  is,  in  my  opinion,  doabtfiil  and  insecure, 

fence  of  and  may  easily  endanger  the  ships  of  its  own  fleet.* 
United  Such  then  is  Herr  Romako's  opinion  of  the  relative  values  of  the 

inHit^tioo,  '^'"j  ^^^1  ^f  ^^^  fish-torpedo  which  the  Austrians  were  the  first  to 

1876*  purchase  and  exfieriment  with.  .  .  . 


Tlie  nerve,  cr)«>lness,  and  resolution  of  our  seamen  are  proverbial 
among  nations,  and  the  ram  is  a  weapon  which  could  only  be  used 
with  advantage  where  pluck  and  coolness  go  hand  in  hand,  and  where 
the  resolution  is  well  sup[)orted  by  the  skill  to  direct  the  blow. 


A  dm i  ml  Ra  ndolph . 

SQrADROXS. 

Admiral  It  has  been  observed  that  hostile  squadrons  or  fleets  will  have  to 

.       be  dealt  with  very  differently  from  formerly ;  not  only  will  they  be 

RDU-^mfire.  ^j^^acked  in  situations  where  they  could  not  have  been  reached  before 
the  days  of  steam,  but  when  met  at  sea  an  entirely  different  tactic 
must  be  adopted. 

The  end  aimed  at  will  be  the  same,  but  almost  every  means  will 
be  different. 

Breaking  the  line,  the  vaimted  triumphant  mana*u\Te  of  Eodney, 
which  formerly  might  be  supposed  to  throw  the  lee  portion  of  the 
ruptured  mass  out  of  the  fight  for  the  day,  will  now  be  in  itself  good 
for  nothing.  The  power  to  rake  your  enemy  is  shorn  of  its  former 
extreme  value  ;  and  eveu  the  object  of  manoeuvring  has  entirely 
changed,  inasmuch  as  it  was  formerly  to  get  your  broadside  to  bear 
at  most  advantage,  whereas  I  submit  that  the  object  of  ironclads, 
against  whom  artillery  is  comparatively  so  weak,  must  be  to  mm.  If 
this  be  so,  it  appears  to  me  to  necessitate  a  tactic  different  from  that 
formerly  and  still  in  use. 

Captnln  the  Hon.  E,  R,  Fremantle,  R.N.,  C,B.^  A.D.C. 

Ciwtftin  thf  If  we  study  the  French  writers,  we  shall  see  that  in  the  scheme 

'/' "  ^fh    ^*f  tactics  the  ram  is  the  effective,  if  not  the  only,  weapon  ;  guns  are 
/f.v..  c'./i.  ignored  till  after  the  first  collision  of  the  two  fleets,  which  is  assumed 
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to  take  place  in  line  abreast,  for  it  is  argued  that  any  other  formation  Captain  the 
exposes  the  leading  ship  to  be  rammed  by  more  than  one  of  the  Freinantui 
enemy.  .  .  .  Jt.JV^.B. 

The  advantages  of   boldly  pursuing   ramming  tactics  are  well  ^«7**^ 
summed  up  in  the  pregnant  words  of  Admiral  Randolph  : —  Essay, 

*  A  captain  who  makes  this  form  of  attack  on  a  single  ship  his  Royii 
main  object  makes  the  best  defence  against  it,  and  woe  betide  the  l^^j!^ 
artillerist  who,  by  losing  sight  of  the  danger,  even  for  the  sake  of  inHtitution. 
all  the  81-ton  guns  he  may  carry,  gives  an  adroit  and  resolute  ram 
his  desired  opportunity:'  to  which  we  may  add,  audaces  fortuna 
favet. 


Rear^Admiral  Sir  Edmund  J.  Coinmerell,  K.G.B. 

If  Captain  Bridge  was  present  to-day,  I  would  say  to  him  that  if      j^^j.. 
the  enemy  had  on  either  quarter  two  Harvey  towing  torpedoes,  four     ^^gj^ 
or   five  Whitehead  torpedoes  on  each  broadside,  one  or  two  spar-  Kdmund  J. 
torpedoes  on  each  bow,  and  if  the  hostile  ironclad  was  so  armed  in      K.C.B. ' 
addition  to  her  guns  and  to  her  ram,  and  met  another   ironclad   DiPcu»sion 
similarly  prepared  for  action,  the  ram  would  probably  not  be  brought  g^JJ^*  ^' 
into  action  at  all,  and  the  battle  would  be  decided  by  artillery  or  Kus^eirs 
torpedoes.     Then,  with  regard  to  the  ram,  there  is  a  very  wholesome  United 
respect  for  the  ram  in  the  form  now  used  in  the  British  Navy.     It  inatuution, 
has  had  the  honour  of  sending  one  of  Her  Majesty's  ships  to  the  jj"®  ^* 
bottom,  and  has  nearly  sent  several  others  to  the  same  destination  ! 
The  highly  effective  character  of  the  ram  as  at  present  sliai)ed  will 
account  for  what  Mr.  Scott  Russell  saw  at  Portsmouth,  namely  a 
sheathe  to  protect  British  ships  from  destruction  by  British  rams.    But 
there  is  one  point  with  reference  to  rams,  on  which  I  have  a  strong 
opinion  that  we  are  going  on  a  wrong  track.     If  only  one-third  of  the 
ships  of  the  British  Navy  are  to  be  furnished  with  rams,  which  third 
ought  it  to  be  ?     My  impression  is  that  it  ought  to  be  the  smaller 
vessels.     Pit  a  short  gunboat  like  the  *  Ready  '  against  a  long  ship 
like  the  '  Northumberland,'  and  let  both  stop  firing  and  try  ramming. 
Which  of  the  two  vessels  would  be  more  likely  to  ram  the  other  ? 
Why,  the  short  *  Ready '  gunboat  ought  to  sink  the  long  '  Northum- 
berland,' being  much  the  handiest  vessel.     If  that  be  so,  then,  in 
my  judgment,  all  the  small  ships  of  the  Navy  should  be  armed  with 
rams.     I  see,  with  some  little  regret,  a  very  great  friend  of  the  Navy, 
a  very  celebrated  yachtsman,  advocating  our  fitting  out  gunless  rams. 
My  experience  of  exceptional  vessels  is  that  they  are  sure  to  be  in 
the  wrong  place  at  the  right  time.     Gunless  rams  will  be  sent  up 


442 


OPINIONS  ON  NAVAL  CONSTRUCTION  FOR  WAR. 


Rear-      the  Baltic  to  attack  a  fleet,  and  instead  of  ships  they  will  have  stone 

Sir        walls  to  attack ;  what  then  will  be  the  use  of  these  gunless  rams  ? 

^,M^^u'  What  again  would  be  the  use  of  gunless  rams  when  attacked  by  gun- 

K.c.B.     boats  who  shelter  themselves  from  such  attacks  in  shallow  water  ? 

What  would  be  the  use  of  gunless  rams  in  attacking  vessels  protected 

by  torpedoes?     What  superiority  would  a  gunless  ram  have  when 

contending  against  a  fully  gunned  ram?     I  was  suri>ri8ed  that  so 

intelligent  a  friend  of  the  Navy,  an  artillerist  too,  should  have  given 

way  to  the  toq>edo  scare,  so  far  as  to  have  been  frightened  out  of  his 

guns.     All  these  anns  are  necessary,  and  artillery  most  of  all. 


Lkutenmnt 
Kardkif 

A/V. 

Emay  on 

BiiUin's 

Maritime 

Power. 

United 

Service 

Institution, 

voLxJcii. 


Lieutenant  Eardley  Wllrnot^  R.N. 

As  for  the  reasons  laid  down,  I  would  not  give  torpedoes  undue 
pre-eminence  over  guns,  so  also  I  would  not  consider  it  desirable  to 
build  vessels  for  ramming  alone.  The  ram  is  an  important  weapon 
within  the  limits  of  its  range,  but  many  conditions  come  into  play 
before  its  successful  oi>eration  can  be  assured.  Such  would  need,  in 
a  vessel  attempting  ramming  only — 

1.  Great  speed. 

2.  Handiness  in  movement. 

3.  Skill  and  nerve  of  a  high  order. 

4.  Incapacity  on  the  jxirt  of  the  enemy.  '' 
Furthermore,  the  effect  of  a  blow  from  a  ram  will  be  less  than 

of  a  torpedo  explosion,  and  I  am  inclined  to  believe  the  idea  of  the 
former  is  much  exaggerated.  It  is  probable  that  an  efficient  water- 
tight compartment  system  will  prevent  any  ship  being  sunk  in  this 
manner. 


Admiral 
Httltart, 

North 

Amrrican 

Jircieic, 


Admiral  Hohart, 

There  are  many  naval  officers  who  trust  entirely  to  destroy  the 
enemy  by  ramming.  I  can  only  say  to  them,  *  Your  idea  is  good  in 
theory,  but  remember  that  two  can  play  at  that  game.' 

By  all  means  use  your  ram  when  ah  enemy  is  crippled  ;  in  fact,  I 
think  that  all  fleets  should  be  attended  upon  by  ram-vessels,  who 
should  lie  by  until  one  of  the  enemy's  ships  is  in  difficulty,  and  then 
rush  at  the  injured  ship  with  their  ram.  Guns  in  such  vessels  are 
almost  superfluous. 
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^  Edirdmrgh  Review.^ 

Through  the  darkness  of  the  future  we  may  perhaps  discern  the  Edinburgh 
faint  glimmer  of  some  new  principles  of  tactics.      We  have  for  ever  i  Pa!franfi 
bidden  farewell  to  that  old  system  in  which  one  side  waited  patiently  ^^^^^^  ^^ 
to  receive  the  attack  of  the  other.     A  constant  state  of  motion  will  Tactics/, 
henceforth  be  indispensable  to  ships  when  engaged.     Whether  the  i872. 
formation  for  attack  in  line  abreast,  in  echelon,  in  detached  triangular 
groups,  or  in  line-ahead,  be  the  one  to  be  generally  adopted,  is  still 
debated  by  naval  oflBcers — each  method   has  its   advocates.      But 
whichever  finds  most  favour,  there  is  little  doubt  that  the  attack 
itself,  indeed  that  the  whole  combat,  will  consist  of  a  series  of  rapid 
penetrations  of  the  enemy's  line,  not  unlike  the  diecplus  of  the 
Greeks.     Each  side  will  be  equally  an  attacking  party.     The  move- 
ments of  two  hostile  fleets  in  collision  will  probably  bear  no  incon- 
siderable resemblance  to  the  dashing  charges  of  heavy  cavalry  in  the 
earlier  wars  of  this  century ;  and  our  old  cavalry  tactics  may  furnish 
useful  hints  to  the  new  school  of  naval  evolutions.     The  ships  on 
either  side  will  be  intently  occupied  in  endeavouring  to  make  use  of, 
and  avoid,  the  ramming  attack.      Skill  in  handling  ships  will  be 
more  than  ever  important;   and  if  the  torpedo-system  of  Captain 
Harvey  be  perfected,  there  seems  more  than  a  probability  that  the 
gun  will  re- assert  its  claim  to  the  position  from  which  the  ram  had 
appeared  to  extrude  it.    Speed  and  precision  of  movement  will  hence- 
forth be  the  great  desiderata  in  manoeuvring  fleets. 


AMERICAN  AUTHORITIES, 
Secretary  of  the  United  States  Navy. 

The  monitor  class  of  vessels  has,  for  us,  special  and  valuable  uses    Secretary, 
in  conjunction  with  other  forces.   The  torpedo  schools  give  our  officers      ^^/^ 
the  instruction  necessary  to  utilise  whatever  there  is  in  this  most      Navi^, 
efficient  arm  of  attack  and  defence ;  and  I  would  add  to  the  force  a  Report, 
new  element,  the  marine  ram,  which  promises,  when  constructed 
upon  scientific  principles,  in  forms  of  special  strength  for  its  particular 
and  appropriate  service,  to  be  a  weapon  of  most  destructive  warfare. 
The  construction  of  this  class  of  vessels  has  been  carefully  considered 
for  several  years  past  by  a  naval  officer  of  high  rank,  assisted  by  able 
experts,  and  detailed  plans  are  put  at  the  service  of  the  department 
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try,    without  cost  OF  charge  of  any  kind.      The  construction  of  such  a 

i      vessel,  of  the  best  material  and  of  special  strength,  would  involve  an 

'•      expense  of  about  11350,000,  and  if  successful,  as  it  promises  to  be,  it 

would  add  a  new  element,  tending  to  make  our  force  complete  in 

itself,  at  once  economical  and  efficient. 

With  such  a  force,  and  with  no  colonies  to  defend,  I  think  we 
may  well  dispense,  for  the  present  at  least,  with  the  heavy^rmoured 
and  unwieldy  ironclads  of  European  nations,  and  also  with  the 
monster  cannon  necessary  to  penetrate  them.  Any  vessel  which  can 
safely  cross  the  seas  to  enter  our  harbours,  or  to  lie  upon  our  shores, 
will  be  found  vulnerable  to  cannon  of  moderate  weight  and  calibre, 
while  the  heaviest  armour  will  not  protect  a  ship  from  the  atta^^ks  of 
torpedoes  managed  by  brave  and  well-instructed  officers. 

Bureau  of  Coiistiniction  arui  Repair. 

The  service  requires  fiist,  unarmoured,  cruising  ships,  and  also 
one  or  more  i>owerful  rams.  With  very  fast  ships  we  can  destroy 
the  commerce  of  an  enemy,  and  be  on  equal  terms  with  his  ships  of 
like  character;  while  in  the  event  of  meeting  with  powerful,  but 
comparatively  slow  armoured  ship,  we  could  leave  them  at  pleasure. 
Believing  that  Congress  would  not  long  delay  the  appropriations 
needed  for  vessels  of  this  character,  directions  have  been  given  to 
have  plans  prepared  by  naval  constructors  having  work  in  charge, 
for  iron  unarmoured  cruising  vessels  of  3,500  tons  disi)lacement,  and 
iron  mms  of  2,000  tons  displacement. 

Rear'Admival  GoUlshoroutjh,   U.S.N. 

Notwithstanding  all  that  has  been  done,  and  the  enormous  ex- 
'"^  penditures  incurred  to  secure  an  invulnemble  hull  thronyhont^  and 
**i  to  guard  at  the  same  time  ag<iinst  too  great  a  sacrifice  of  sea  quali- 
^'  ties  and  other  essential  attributes,  but  at  least  an  indifferent  success 
has  been  reached  in  any  quarter,  and  this  has  already  induced  some 
respectable  minds  abroad,  if  not  among  ourselves,  to  despair  of 
accomplishing  much  more.     The  efficiency  or  intrinsic  worth  of  an 
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Hi     ironclad,  intended  for  the  ocean  or  for  coast  purposes,  is  to  be  esti- 
mated according  to  her  strength  throughout  every  part  of  the  hull. 


sea  qualities,  the  disposition  and  character  of  her  battery,  and  the 
.  rhtv  of  its  use  in  all  cases  of  fighting  weather,  the  effiV«iency  of 
\'  At  of  her  deck  above  the  water  to  resist  iha  vaulting  efforts  of  a 
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spoon-bowed  opponent,  the  substantive   protection    aflforded  by  her     ^^""'' . 
plating ;  her  capacity  to  move  rapidly  and  turn  quickly ;  her  space       Goid*- 
for  requisite  accommodations ;   and  (pardon  the  word)  her  habita-      lJ"s.^\ 
bility.  ... 

It  is  very  clear  that  no  vessel  conBned  to  rational  dimensions 
can  support,  throughout  her  exposed  parts,  more  than  a  very  limited 
thickness  of  iron  plating.  .  .  . 

A  hull  arranged  after  this  fashion,  with  turret  for  the  battery, 
is,  1  conceive,  about  all  that  can  be  done  in  the  way  of  plating  with 
iron,  consistently  with  all  the  considerations  involved  ;  and  even  this 
would  be  of  but  poor  account  unless  the  other  elements  of  efficiency 
mentioned  above  were  duly  secured. 

Among  those  elements  is  that  of  celerity  in  turning,  and  as  it  is 
a  point  to  which  sufficient  attention  has  not  been  given  hitherto,  I 
wish  to  impress  my  convictions  in  regard  to  it. 

Every  ironclad,  as  a  matter  of  course,  should  be  an  unexceptionable 
ram.  This,  however,  cannot  be  the  case  unless  she  can  be  directed 
with  a  great  degree  of  promptness  to  any  desired  quarter,  or  turned 
with  every  degree  of  quickness  necessary.  But  celerity  in  turning 
is  not  to  be  estimated  only  by  the  advantage  it  gives  in  offensive 
movements,  for  it  is  also  of  the  greatest  consequence  in  defensive 
operations,  and,  as  an  instance,  it  confers  the  power  to  parry,  gene- 
rally, the  intended  blow  of  an  antagonist  ram,  if  not  to  avoid  it 
altogether. 

Velocity,  involving  as  it  does  the  capacity  of  prompt  presentation 
wherever  required,  of  making  in  effect  the  vessel  herself  a  terrific 
projectile,  of  turning  rapidly,  and  of  avoiding  hostile  demonstrations 
whenever  necessary,  is  of  such  primary  importance  that  an  insuf- 
ficiency is  to  be  regarded  as  fatal  to  efficiency.  .  .  . 

A  marked  pause  must  occur  in  the  progress  of  ordnance  before  a 
fixed  or  definite  conclusion  can  be  reached  as  to  the  relative  immu- 
nity obtainable  by  iron  plates.  Absolute  immunity  is  out  of  the 
question. 

The  progress  of  ordnance  has  already  produced  the  effect  of  re- 
stricting the  application  of  armour  in  the  case  of  sea-going  vessels 
to  the  more  vitally  exposed  parts ;  and  it  is  quite  possible  that 
it  may  finally  establish  conviction  that  such  plating,  for  such  vessels, 
is  really  of  no  marked  consequence.  In  the  meantime  the  tendency 
of  its  effects  must  be  to  impress  the  value  of  rams,  thus  reviving  a 
mode  of  naval  warfare  which,  on  a  miniature  scale,  existed  long 
before  the  invention  of  gunpowder. 

The  value  of  rams  at  this  very  moment  cannot  be  over-estimated. 


446         OPINIONS  ON  NAVAL  CONSTRUCTION  FOR   WAR. 

Rfar-      With  a  few  of  them  in  each  of  our  prominent  commercial  ports,  none 
Goidf      scarcely  of  more  than  half  the  displacement  or  weight  of  the  *  Die- 
L\s!y!     tator,'  no  enemy,  I  care  not  how  powerful,  could  blockade  those  ports 
successfully ;    for   possessing   the    great   advantage   of    biding    and 
selecting  their  own  time,  they  could  so  manage  the  delivery  of  their 
blows  as  to  annihilate  his  vessels.     Nor   could  those  ports  in  my 
judgment  be  assailed  successfully.     The  protection  of  harbours  now- 
a-Kiays  does  not  lie  in  forts.     It  lies  essentially  in  powerful  steam 
rams,  aided  when  necessary  by  obstruction  in  passage-ways. 

Rams,  intended  purely  for  harbour  defence,  would  be  better 
without  than  with  guns.  They  themselves  are  to  be  the  projectiles  ; 
or,  if  you  please,  they  are  to  be  the  shot,  and  the  steam  is  to  be  the 
powder ;  and  the  effect  of  both,  properly  combined,  would  be  abso- 
lutely irresistible.  Besides,  to  fit  the  rams  for  guns  would  be  to  swell 
the  item  of  cost  largely,  and  thus  abridge  their  multiplication.  The 
essential  points  to  be  secured  in  these  rams,  each  to  a  degree  as  con- 
sistently with  all  the  rest  as  practicable,  are  great  strength  throughout 
every  jmrt  of  the  bull,  not  overlooking  the  bottom  by  any  manner  of 
means,  every  protection  that  supportable  plating  can  afford ;  a  high 
velocity ;  an  ample  security  of  machinery ;  the  utmost  rapidity  in 
turning ;  and  a  suitable  bow.  .  .  . 

I  have  met  with  no  ideas  with  regard  to  sea-going  ironclads  that 
have  impressed  me  so  forcibly  as  those  of  Captain  Coles,  of  the  British 
Navy ;  and  I  think  his  system,  in  the  main,  is  about  the  best  that 
can  be  adopted  at  present.  In  my  humble  opinion,  he  meet«  the 
difficulties  of  the  case  better  than  they  have  yet  been  met  in  any 
other  quarter ;  and  he  displays  throughout  his  exix)sition  a  fertility 
of  resource,  a  fund  of  ingenuity,  common  sense,  and  professional 
experience,  that  confers  upon  hiiu  distinguished  credit. 

It  strikes  me  that  it  is  inexpedient  to  construct  ironclads  to 
perform  only  a  particular  service,  except  mere  rams,  unprovided  with 
guns,  for  harbour  defence,  and  also  vessels  for  interior  river  opera- 
tions, in  a  country  like  this,  in  case  of  intestine  difficulty.  They 
should,  I  think,  be  made  to  answer  as  many  naval  purposes  as 
possible,  and  their  cost  alone,  independently  of  other  considerations, 
is  enough  to  determine  the  question.  All,  therefore,  barring  the 
exceptions  just  mentioned,  should,  it  seems  to  me,  possess  the 
attribute  of  sejiworthiness ;  by  which  I  mean  the  capacity  of  be'ng 
sailed  or  steamed  anywhere  over  the  ocean,  and  of  keeping  the  sea 
as  long  as  a  vessel  of  the  class  would  jirobably  be  called  upon  to  do. 
Without  this  attribute  their  sphere  of  usefulness  must  inevitably  be 
but  local  and  contracted. 
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Rear-Admiral  AmmeUy  U.S.N. 

I  venture  the  opinion  that  the  time  is  not  distant  when  the       J^far- 

marine  ram  will  take  the  place  of  the  enormously  expensive  armour-     Amwen, 

r.s.x. 


plated  gun-bearing  ships  of  to-day. 

['niteti 

Service^ 

April,  1879. 
Phila- 

I  believe  much  the  larger  part  of  the  educated  Navy  men  of  all  ^^^v^^^- 
grades  are  in  accord  to  divide  our  naval  vessels  into  two  general  Marine 
classes, — one  for  coast  defence,  the  other  for  cruising  abroad  and  JJ*y^f'^* 
servincf  as  schools  of  instruction  for  oflficers  and  crew.  .  .  .  Kconomy.* 

For  coast  defence,  it  was  assumed  that  our  reliance  should  be   Service, 
upon  marine  rams,  torpedo-boats,  and  floating  batteries.  i>iJiuI 

The  marine  ram,  however,  should  be  regarded  as  tlie  principal  ^^^^^P***** 
element  on  which  dependence  is  to  be  placed,  and  in  order  to  meet 
requirements  should  have  speed  and  the  ix)wer  of  maintaining  it  for 
twenty  hours  at  least,  handiness,  great  strength  of  construction,  and 
a  practical  invulnerability  to  shot.  .  .  . 

The  ease  with  which  expensive  armour-plated  gun-bearing  vessels 
have  sunk,  when  endeavouring  to  avoid  each  other,  suggests  the 
havoc  which  a  fleet  of  properly-constructed  rams  would  make  in  a 
fleet  of  armour-plated  vessels. 

Considerations  of  both  economy  and  efficiency  point  to  the  marine 
ram  as  the  main  element  in  the  solution  of  the  problem  of  coast 
defence.  .  .  . 

The  rams  would  be  maintained  in  war  at  a  much  less  relative  cost 
because  of  the  small  number  of  the  crew  required  per  vessel,  four 
officers  and  sixteen  men  being  necessary  under  ordinary  conditions, 
which  is  about  one-fifth  part  of  the  number  now  carried  by  our 
smallest  three-gun  cruisers  of  four  hundred  and  fifty  tons. 

When  not  required  for  actual  service  or  for  practice-vessels,  they 
could  be  hauled  up  at  convenient  points  under  cover. 


Naval  Rear ganisat ion y  hy  a  Junior  Ofiicer, 

I  do  not  think  it  necessary  to  build  vessels  to  be  used  only  as   u„ited 
rams.     Any  vessel  of  sufficient  weight  and  speed  only  needs  a  ram  avtW,  isso. 
put  on  her  to  make  her  a  good  ram.     To  prove  this  I  would  cite  the  Je^iilhia. 
case  of  the  Transatlantic  steamer  *  Arizona,'  recently  in  collision  with 
an  iceberg.     In  round  numbers  the  weight  of  her  hull  and  cargo  was 
ten  thousand  tons.     She  was  going  at  the  rate  of  sixteen  miles  per 
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hour*  or  twentv-thrve  feet  jvr  second.  The  striking  force  exerted 
was  therefore  tnMnemious.  She  was  well  built  for  a  merchant  vessel, 
and  struck  squ:uv  bi>ws-on.  The  forward  part  of  the  vessel  was  some- 
what >tove  in  and  injured*  but  the  first  watertight  bulkhead  prevented 
further  damage. 

The  blow  delivereil  bv  such  a  vessel,  at  so  high  a  speed,  would 
destrov  anv  vessel  in  the  world  if  fairly  struck  abeam. 

Everv  vessel  of  anv  size  in  the  Na\T  should  be  a  ram  in  addition 
to  her  other  means  of  attack. 

In  caite  of  war*  iron  merchant  vessels,  if  strengthened  about  the 
bows,  would  make  efftvtive  nuns. 


Chief  KiUfineer  King^  U.S.N, 

If  anvone  will  c;u*efullv  read  the  account  of  the  *  Fatta  di  Lissa,' 

he  will  i>erceive  the  extreme  difficulty  which  was  experienced  by  both 

Austrian  and  Italian  captains  in  delivering  against  a  ship  in  motion 

-o,  I-      the  fatal  and  decisive   blow.     It  was  not  until  the  rudder  of  the 

p.  1 8z.   I  n- 

f^rtai^ntyof  <  Re  d'ltalia '  was  disabled,  that  the  Austrian  ironclad  was  able  to 
ram  her. 


JRumpran 
Shiua  of 
War, 


the  ram. 


Admiral 

Jurien  tie 

la  Craviere. 

Iai  Marine 

(fAujour- 

(fhui. 


FJiHyCH  AUTHORITIES. 

Admiral  Jurien  de  la  Oraviere. 

In  fact,  if  modern  projectiles  are  once  more  to  be  dreaded  when  a 
normal  blow  is  struck  at  short  range,  they  remain  altogether  powerless 
for  the  purpose  of  attacking  a  retreating  enemy.  It  is  by  the  ram 
that  victory  must  be  won  :  it  is  against  the  ram  that  precaution  must 
be  taken.  On  the  a[)proach  of  an  enemy,  the  guns  of  an  armoured 
vessel  must  be  silent.  The  slight  advantage  which  might  be  gained 
by  firing  with  uncertain  aim  upon  a  rapidly  approaching  object  would 
not  compensate  for  the  embarrassment  caused  by  the  cloud  of  smoke, 
by  which  the  ship  would  be  enveloped,  at  the  moment  when  her  safety 
must  depend  on  the  precision  and  rapidity  of  her  movements. 

No  absolute  rules  can  be  laid  down  as  to  the  order  of  Imttle  for 
an  armoured  fleet.  To  change  an  order  of  sailing  into  a  formation 
for  battle,  the  stem  must  invariably  be  turned  in  the  direction  whence 
the  attack  may  be  expected.  This  main  point  being  conceded,  many 
more  or  less  ingenious  combinations  will  doubtless  be  proposed.  In 
practice  the  result  will  inevitably  be,  first  an  irregular  formation  and 
then  a  melee. 
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The  naval  battles  of  the  past  will  enable  us  to  some  extent  to  Admiral 
form  an  idea  of  those  of  the  future,  provided  that  no  new  transfor-  h  Gmvih-e, 
mations  take  place  in  the  existing  matSrid.  Two  hostile  armoured 
fleets  approaching  each  other  will  reserve  their  fire.  Each  vessel  will 
single  out  an  adversary,  and  endeavour  to  destroy  him  by  a  sudden 
chai'ge  with  the  ram.  This  charge  will  more  frequently  result  in  an 
oblique  collision  than  in  a  blow  at  right  angles.  Oftener  still  the 
blow  will  be  avoided  altogether,  and  the  broadsides  of  the  two  vessels 
will  be  exposed  to  each  other  at  short  range.  Then  it  is  that  the  gun 
will  tell,  the  armour  and  framework  of  the  ships  being  exposed  to  the 
full  effects  of  a  point-blank  discharge. 

What  will  have  been  the  results  of  this  first  encounter  ?  At  nearly 
every  point  the  two  opposing  lines  will  have  been  penetrated.  By 
the  impetus  they  have  acquired  the  ships  will  be  quickly  separated, 
and  will  return  to  the  charge.  The  fleet  which  succeeds  in  wheeling 
round  with  the  greatest  celerity  will  have  an  immense  advantage, 
because  the  stem  will  threaten  the  broadsides  of  the  enemy. 


Admiral  Touchard. 

As  the  ram  will  be  the  principal  weapon  in  future  naval  battles,     Admiral 
it  would  be  necessary  to  present  the  bow  at  all  times  to  the  enemy,    ^^2_ 
whether  for  the  attack  or  defence,  just  as  the  sword  must  always  be  ^^"^^ 
held  with  its  point  towards  the  adversary.     A  stor\'  is  told  that,  one  Pans, 
day,  hearing  of  the  ineflBciency  of  our  guns,  one  of  the  most  brilliant  isee. 
Admirals  of  the  French  Navy  replied :  '  If  our  guns  are  impotent, 
and  we  go  to  war,  we  will  throw  them  into  the  sea,  and  we  will  charge 
the  enemy  with  the  ram.  .  .  .' 


In  the  case  of  land  battles,  a  cannonade  generally  precedes  a  closer 
encounter  between  the  contending  forces.  It  will  be  the  same  on 
the  sea ;  and  it  may  be  that  two  squadrons  will  generally  be  seen 
forming  in  parallel  lines  in  order  to  commence  the  engagement  with 
their  guns.  But  on  the  sea,  as  on  the  land,  this  cannonade  will  be 
nothing  more  than  preliminary.  The  serious  and  decisive  battle  will 
be  fought  by  a  charge,  ship  against  ship,  as  it  is  on  land  by  a  close 
engagement  between  battalions  of  infantry. 


fyeg- 


Offensive  power  is  the  result  of  several  factors — the  gun,  the  ram.  La  Qt 
and  the  torpedo — and,  in  another  point  of  view,  it  depends  on  speed  Jj^n^iL^^ 
and  handiness.     The  power  of  turning  is  of  cardinal  importance  for  "'^^' 
the  use  of  the  ram, 

VOL.  m.  Q  Q 
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M,  Mar- 
chaL 

Revne 
Maritime^ 
p.  193, 
January  I 
1878. 


M.  Marchal. 

M.  Marchal  gives  an  extract  from  a  high  French  authority  to  show 
the  great  importance  of  the  evolutionary  quality  in  a  ship  of  war  : — 

*  M.  le  vice-amiral  Bourgois,  dans  ses  "  Etudes  sur  les  manoeuvres 
des  combats  sur  mer,"  a  mis  en  lumi^re  le  roledes  facult^s  evolutives 
imr  une  discussion  approfondie,  dans  laquelle  il  explique  de  la  fa^on 
suivante  qu'on  serait  peu  fonde  a  chercher  dans  la  valeur  de  la  duree 
de  giration  la  caracteristique  de  ces  facultes  :  "  De  ces  deux  qualites, 
de   toumer   vite  et  de  toumer  court,  qu'on   a   souvent   mises    en 
parall^le,  la  premiere  depend  de  la  seconde,  c'est-a-dire  de  Tetendue 
du  cerde  decrit,  en  meme  temps  que  de  la  vitesse  de  sillage  (head- 
way) avec  laquelle  ce  cercle  est  parcomni.     I^a  quality  de  tourner 
.lans  un  cercle  de  petit  diametre  est  done  veritablement  la  qualite 
prejKjiiderante  pour  un  batiment  destine  a  combattre  par  le  choc."  .  .  . 

'  Des  trois  engins  d'attaque  actuellement  connus,  le  canon,  la 
torpille  et  Teperon,  on  consid^rera  d'abord  le  dernier,  dont  la  valeur 
est  intimement  liee  a  celle  de  la  mobilite  qui  vient  d'etre  ^tudiee. 
Cette  valeur  depend  de  I'agilit^  du  batiment,  qui  est  caracteris^e  par 
le  uiinimum  auquel  peuvent  descendre  lediamdtre  et  la  duree  de  ses 
evolutions.  C'est  ce  qu'a  exprime  M.  I'amiral  Bourgois,  en  disant : 
**Un  Wtiment  i>eut,  au  moyen  de  son  q^eron,  triompher  de  son 
adversiiire  s'il  tom'ue  en  moins  de  temps  que  celui-ci,  ou  s'il  decrit 
im  cercle  do  moiudro  diamtitre,  ou  enfin  et  surtout  s'il  jwssede  ces 
deux  qualites  a  la  fois.'' ' 

Tlie  hirge  ironclad  which,  up  to  the  present  time,  has  exhibit^ 
the  tinest  steering  qualities,  is  the  *  Thunderer,'  which  is  stated  to 
have  turntHl  in  4'  1"  in  a  circle  of  326  yards  diameter. 


(irirel, 

(iuerrt 
Mnritime^ 
r\\.  X.  p. 
235. 


t  urfrriiir. 


Baron  Grivd. 

The  ram,  it  is  certain,  will  be  the  weapon  of  the  future.  If  one  of 
the  comkitants  makes  a  resolute  charge  on  another,  the  blow  must 
be  lurried  not  with  the  gun,  but  by  rapid  and  skilful  manoeuvring. 

Captain  tie  Cuvei^ille. 

It  is  generally  riK-ognistHl  that  in  the  future  the  use  of  the  ram 
will  be  the  main  object  in  view  in  forming  the  order  of  battle.  It  is 
not  that  this  nuxle  of  attack,  which  txanafonns  the  whole  ship  into  an 
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immense  projectfley  is  easy  and  always  certain  of  success.  It  is  not  Captain  de 
that  the  ram  has  bec(»ie  definitely  the  ultima  ratio  of  naval  combats ;  ^!^  '' 
but  in  view  of  the  possible  success  of  an  attack  of  this  nature,  no  K^SeSSoLs 
one  will  willingly  expose   himself  to  the  terrible  disasters  which  5"^^«s  , 

ici.111  1  Ordres  de 

might  result  Irom  a  ratal  blow.     To  present  the  bow  to  the  enemy  Butaiiie.' 
will  therefore  be  the  best  position  both  for  offence  and  defence.  MarUimeet 
Whether  provided  or  not  with  the  means  of  penetrating  the  hull  of  De'^mb^r, 
the  adversary  and  striking  him  where  he  is  unprotected  by  armour,  ^^'^^• 
the  bow  is  undoubtedly,  in  the  present  day,  the  strong  point  of  the 
battle  ship ;  and  however  numerous  and  powerful  the  guns  may  be 
which  are  distributed  on  the  broadside,  the  beam  is  the  weak  point. 


M.  Dialere. 

Many  explanations  have  been  sought  of  the  mpid  destruction  of  j^  uisierf 
the  *  Vanguard.'    In  our  view  there  is  but  one  explanation.     Iron-       "~~ 
clads  cannot  resist  the  ram.     It  will  therefore  be  the  real  weapon  of  cTEscadre, 

eh     " 
P- 


• 

the  future.     It  is  with  a  view  to  secure  the  effective  use  of  the  ram  p.  i69.' 


that  we  ought  to  design  our  ships  in  such  a  manner  as  to  secure  for 
them  a  high  evolutionary  quality. 


Although  in  defence  of  ports,  coast  batteries,  fixed  torpedoes,  r.a  Marine 
and  obstructions  form  an  important  element  of  resistance,  it  must  ch.'v!*pp? 
not  be  forgotten  that  the  true  strength  of  the  besieged  will  consist  ^^^^• 
in  the  means  of  active  defence,  including  torpedo-boats,  automatic 
torpedoes,  gunboats  armed  with  one  heavy  gun — resembling  floating 
gun-carriages — ready  to  disperse  before  the  attack  of  a  more  powerful 
enemy,  and  finally  rams,  constructed  specially  for  coast-defence.    The 
latter  only  come  within  the  scope  of  our  present  observations ;  and 
without  disregarding  for  a  moment  the  value  and  importance  of  the 
other  weapons,  we  may  regard  the  ram  as  the  basis  of  defensive 
strength.     The  ram  may  select  the  moment  for  action,  and  penetrat- 
ing— in  most  instances  under  shelter  of  darkness — the  lines  of  the 
enemy,  may  succeed  in  running  the  blockade  by  sheer  force.     More 
handy  then  armoured  vessels  of  high  fireeboard,  possessing  a  shallower , 
draught  of  water  than  the  attacking  vessels  of  the  coast-defence  type, 
it  will  be  inferior  to  the  latter  in  speed  alone,  and  this  only  in  case 
it  should  be  decided  to  arm  the  ram  with  guns — the  desirability  of 
which  course  is  in  our  opinion  doubtful.     The  coast-defence  ram 
should,  according  to  our  theory,  be  able  to  pursue  its  course  in  the 

o  o  2 
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M.  D'tslere.  face  of  all  obstacles :  it  should  be  itself  the  projectile,  or,  as  Admiral 
Goldsborough  has  observed  in  one  of  his  reports,  the  vessel  should  be 
the  bullet,  the  steam  the  powder.  The  combined  effect  of  the  weight 
of  the  vessel  and  of  her  speed  should  be  irresistible,  and  the  rain, 
reduced  to  one  sole  weapon,  a  formidable  stem,  relieved  from  the 
weight  of  artillery  and  from  the  burden  of  the  armour  required  to 
protect  it,  small,  handy,  and  swift,  darting  about  in  all  directions  in 
the  midst  of  a  blockading  and  bombarding  squadron,  impenetrable 
to  the  guns  of  the  enemy,  escaping  the  attacks  of  their  rams  by 
means  of  her  high  evolutionary  qualities — such  a  vessel  should  be  a 
most  formidable  adversary.  As  yet  this  type  has  not  been  adopted, 
and  all  coast-defence  vessels  in  France  and  elsewhere  carry  a  ix>werful 
armament,  a  plan  which,  in  our  opinion,  can  lead  but  to  one  result — 
the  destruction  of  the  unity  of  purpose  which  is  essential  to  a 
successful  type  of  a  fighting  ship  and  a  tendency  to  increase  the 
dimensions  to  a  degree  which  is  incompatible  with  the  true  role  of  a 
ram. 

The  sole  duty  of  the  ram,  whether  armed  or  unarmed,  is  to  fight 
outside  harbours  and  roadsteads.  If  it  remains  under  shelter,  as  did 
the  'Tennessee'  at  Mobile,  lying  in  wait  to  attack  any  ships  that 
.  might  force  a  passage  up  the  river,  it  forms  a  tempting  object  of 
attack  to  an  enterprising  enemy.  The  ram  should  above  all  things 
be  agile  and  incessantly  moving,  and  should  possess  sufficient  sea- 
going qualities  to  enable  it  to  leave  the  shelter  of  the  land  in  all 
w^eathers  to  attack  hostile  cruisers. 


RUSSIAN  AUTT/OJRITJUS. 
Lieutenant  Semechkin. 


Lieutenant  ^'^^  ^^^*^  ^^^  ^^*')^  made  its  a})pearance  within  the  liist  few  years. 

SemechMin,  Nevertheless  there  can  now  be  no  doubt  in  the  mind  of  any  naval 
Lectures  officer  that  its  immense  destructive  power  will  give  to  the  ram  the 
atCron-  first  place  among  the  weapons  to  be  employed  against  an  enemy. 
18*68.  The  method  of  attack  by  one  squadron  agjiinst  another  ought  in  our 

judgment  to  be  devised  with  exclusive  reference  to  the  use  of  the 
ram.  The  reason  is  not  far  to  seek.  The  blow  of  the  ram,  though 
very  difficult  to  deliver  effectively  in  an  engagement  between  two 
single  ships,  becomes  much  more  practicable  in  the  confused  evolu- 
tions of  numerous  vessels.     The  rapid  movement  of  a  compact  mass 
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of  ironclads  against  any  point  of  the  enemy's  order  of  battle  may  Lieutenant 
cause  great  losses,  and  may  not  improbably  lead  to  the  destruction  of 
some  of  his  ships.  It  is  difficult  to  avoid  the  concentrated  and  well- 
directed  charge  of  a  mass  of  ironclads ;  and  it  is  even  more  difficult 
to  have  sufficient  command  of  nerves,  in  face  of  such  a  headlong  rush, 
carrying  with  it  death  and  destruction,  and  to  preserve  completely  the 
necessary  rapidity  of  judgment  and  promptitude  in  the  choice  of  the 
most  effective  measures  to  be  adopted  for  maintaining  the  defensive. 
The  attack  with  the  ram  produces  a  certain  moral  impression,  which 
it  is  difficult  accurately  to  describe. 

For  these  reasons,  in  my  opinion,  the  attack  by  one  squadron 
against  another  must  be  planned  with  exclusive  reference  to  the  use 
of  the  ram.  These  tactics  are,  in  the  present  day,  the  surest  and  the 
quickest  means  of  gaining  a  victory. 

•  •.••... 

.  The  defence  in  an  engagement  between  ships  in  the  line  of  battle 
must  depend  upon  manoeuvring.  Guns  cannot  be  used  with  effect 
in  such  a  case.  No  further  illustration  need  be  cited  in  proof  of  the 
accuracy  of  this  conclusion,  after  the  attack  by  the  Austrians  at 
Lissa.  No  projectiles,  whatever  be  their  weight  and  their  pen(jtrative 
power,  are  capable  of  arresting  the  charge  of  a  mass  of  ironclads 
urged  forward  with  an  iron  indifference  to  the  fire  of  the  enemy. 
Moreover,  the  smoke  which  is  ine\'itably  caused  by  heavy  firing  will 
cover  the  squadron  which  is  acting  on  the  defensive,  sind  will  thus 
deprive  it  of  a  full  view  of  the  horizon.  Without  a  clear  view 
manoeuvring  is  impossible,  and  thus  those  evolutionary  qualities  on 
which  we  have  insisted  so  strongly  cannot  be  used  with  effect.  We 
seem  entitled  therefore  to  say  that,  for  the  purposes  of  defence  in  an 
engagement  in  the  line  of  battle,  armaments  are  even  less  necessary 
than  they  are  for  the  purposes  of  attack ;  and  that  in  both  cases 
equally  the  ram  is  beyond  all  question  the  dominant  weapon,  as  it  is 
the  most  effective  and  the  most  rapid  means  of  striking  a  decisive 
blow  at  an  enemy  arrayed  in  order  of  battle. 


Moskoi  Sbomik.'* 


The  opinion   is  now  generally  held  among  sea  officers,  and  we      Moskoi 

adopt  it  for  ourselves  without  fear  of  appearing  too  confident,  that  in      ' 

the  future  in  engagements  on  the  open  sea,  the  struggle  will  be  ^^t^fi,,,^.^ 
brought  to  a  decisive  issue  with  the  ram.     Many  sea  officers  accept  ^^!il^'*'' 
it  as  an  axiom — and  here  we  share  the  opinion  of  the  great  majority — 
that  manoeuvres  with  the  ram  will  be  the  foundation  of  all  tactics  in 
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Motkoi     the  open  sea,  and  that  the  fiacility  with  which  those  manoeuvres  are 
executed  will  exercise  a  decisive  influence  upon  the  issue  of  a  battle. 


Admiral 

von 

Bwmmy 

and  Cap- 

tain  von 

Littrow, 

Die 

Marine 
(edited  by 
Captain 
von  Kro- 
nenfelfl), 
ch.  viii. 
pp.  262-3. 
Wiird 
edition. 


GERMAN  OPINIONS. 

*  Die  Marine,^ 

The  French  began  in  1863  to  build  coast-defence  vessels  of 
greater  speed,  and  the  other  maritime  Powers  followed,  although  very 
slowly,  in  the  same  direction.  If  coast  ships  are  to  undertake 
oflFensive  operations  on  an  enemy's  coast,  they  must  have  such  sea- 
going and  sea-keeping  qualities  as  will  enable  them  to  make  con- 
siderable passages  across  the  seas  in  safety.  They  must  have  good 
speed.  They  must  be  of  light  draught  both  in  order  to  get  within 
short  range  of  fortifications  on  shore,  and  to  escape  into  shallpw 
waters  from  the  pursuit  of  ocean-going  ships.  That  these  oflFensive 
coast  ships  should  be  adapted  for  defensive  operations  for  the  protec- 
tion of  their  own  coasts  is  an  obvious  necessity.  The  French  gave 
the  name  of  garde-^tes  offensives  to  the  class  of  vessels,  which 
were  specially  designed  for  attacking  the  coasts  of  an  enemy. 

If  it  is  advantageous  for  a  naval  Power  to  wage  war  on  an  enemy's 
coast,  it  is  a  not  less  essential  duty  of  the  Navy  to  protect  its  own 
shores  and  military  and  commercial  harbours  from  a  bombardment 
which  might  destroy  valuable  property,  or  the  means  of  carrying 
on  war  abroad.  While  coast  batteries,  obstructions,  and  fixed  torpe- 
does afford  effective  means  for  securing  harbours  against  attacks,  it 
must  not  be  forgotten  that  the  real  strength  of  the  besieged  consists 
in  moveable  defences — that  is  to  say,  in  automatic  torpedo-boats,  gun- 
boats carrying  one  heavy  gun,  in  light  vessels  or  skirmishers,  designed 
to  rush  to  the  attack  in  large  numbers,  supported  by  the  heavier 
vessels,  and  finally  in  rams  for  coast-defence.  Without  in  any  way 
questioning  the  value  of  the  smaller  instruments  of  war,  we  must 
nevertheless  regard  the  armoured  rams  as  of  primary  importance  in 
a  general  system  of  coast  defence.  They  are  free  to  choose  their 
moment  of  action,  and  may  often,  under  cover  of  night,  steal  their 
way  through  a  hostile  fleet,  and  break  a  close  blockade.  Handier 
too  than  the  sea-going  ships  of  high  freeboard,  drawing  less  water 
than  the  offensive  coast  vessels  which  could  be  sent  forth  against 
them,  these  vessels  are  inferior  only  in  point  of  speed,  and  this  in- 
feriority would  only  occur  in  the  improbable  contingency  of  its  being 
thought  necessary  to  arm  these  vessels  with  guns.    The  ram  for 
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coast  defence  should  under  no  consideration  be  diverted  from  its  own 
especial  aim.  To  use  the  words  of  Admiral  Goldsborough,  the  ship 
should  be  the  projectile,  the  steam  the  gunpowder.  A  well-directed 
blow  from  a  ram  moving  at  high  speed  must  be  fatal,  and  rams, 
if  relieved  from  the  weight  of  the  gun,  and  the  armour  to  protect 
it,  can  be  small,  handy,  and  swift.  Bushing  through  the  enemy's 
blockading  squadrons  in  every  direction,  protected  against  projectiles 
by  its  armour,  and  avoiding  the  ram  of  larger  ships  by  superior 
agility,  such  a  vessel  must  prove  a  formidable  assailant.  Up  to  the 
present  time  no  attempt  has  been  made  to  produce  the  vessel  thus 
described,  and  all  the  coast  vessels  hitherto  constructed  carry  a  heavy 
armament,  which  leads  to  one  result  only ;  namely,  that  unity  of 
purpose  is  prevented,  and  the  dimensions  are  of  necessity  increased 
to  those  of  a  sea-going  ship,  a  condition  which  is  incompatible  with 
the  distinctive  qualities  required  in  a  ram. 


Admiral 

von 

Bromwff 

and  Cap 

tain  von 

Liu  row. 


Captain  Werner. 

Artillery  is  no  longer  of  the  first  importance  in  naval  war.  Victory 
will  belong  to  the  greater  nmnber  of  rams.  All  modern  tactics  must 
be  framed  mainly  with  the  view  to  the  use  of  the  ram. 


Captain 
Werner, 

Lectures 
delivered 
at  Wil- 
helms- 
hafen. 


*  Marine-  Verordnunga-BUttU 
In  an  article  on  the  German  Navy,  which  appeared  in  the  Beihefi  Beiheft 


zum 


znm  Marine-VerordnungS'Blatt,  and  of  which  an  analysis  is  given  in  Marine- 
the  Remts  Maritime  of  November,  1874,  some  very  interesting  in-  dntmg9' 
formation  is  given  as  to  the  constitution  of  the  German  fleet.  ®'""» ^®'^- 

In  the  opinion  of  the  author,  the  armament  of  the  ship  of  the 
line  should  consist  of  the  gun,  the  ram,  and  the  torpedo.  He  is 
content  with  a  speed  of  12  knots  at  the  measured  mile. 

If  two  hostile  fleets,  equal  in  strength,  were  to  meet,  and  their 
commander  should  decide  to  engage,  an  advantage  in  speed  of  one 
or  two  knots  would  be  of  small  importance.  For  the  great  majority 
of  fighting  vessels  extreme  speed  costs  so  much  that  it  is  an  almost 
illusory  advantage. 

Convinced  that  guns  are  almost  useless,  in  consequence  of  their 
limited  number  when  of  large  calibre,  and  also  having  regard  to  the 
requisite  thickness  of  armour,  and  the  dangers  arising  from  torpedoes, 
the  writer  considers  that  the  victory  will  be  decided  by  the  ram. 

The  'Konig  Wilhelm'  type  does  not  meet  with  the  approval  of 
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Cmfiaim     the  writer.     Considering  that  the  principal  weapon  of  naval  warfare 
*"*^'     is  the  ram,  he  regards  the  use  of  that  weapon  in  vessels  of  this  class 
as  rather  detrimental  than  useful.     He  is  of  opinion  that  it  is  difficult 
to  manoeuvre  very  large  ironclads,  and  that,  at  the  most,  such  vessels 
would  only  stand  an  equal   chance    in  an    encounter  with  a  ram, 
powerfully  armoured,  armed  with  guns  of  a  more  manageable  calibre, 
and  costing  not  more  than  one-third  of  the  exi>enditure  incurred  in 
building  a  ship  of  the  *  Konig  Wilhelm '  class.     He  endeavours  even 
to  prove  that  a  squadron  of  rams  of  the  type  indicated,  with  a  speed  of 
9^  knots,  might  engage  with  advantage  an  English  squadron,  capable 
of  steaming  1 1  knots.     He  admits  that  all  conceptions  of  imaginary 
naval  combats  have  a  certain  doctrinaire  character,  which  deprives 
them  of  almost  all  their  value ;  and  he  has  only  one  decided  convic- 
tion, viz.  that  there  would  be  an  immense  advantage  in  diminishing 
the  enormous  speed  of  ships  of  the  line,  in  order  to  increase  their 
number  and  fighting  qualities — that  is  to  say,  their  oflfensive  and 
defensive  powers,  facility   for   manoeuvring,  and  light  draught    of 
water.     *  l^t  us  not  forget,'  he  says,  *  that  the  cost  of  a  ship  that 
will  steam  14  knots  must  be  at  least  20  per  cent,  greater  than  that 
of  a  ship  that  will  steam  12  knots.' 
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TORPEDOES  AND  TORPEDO  VESSELS. 
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TORPEDOES. 

ENGLISH  AUTHORITIES, 

Mr.  John  Donaldson. 

Mr.  John  I  think  it  may  be  very  safely  asserted  that  numbers  are  only 

'  useful  in  war  when  their  force  can  be  brought  to  bear  on  the  enemy ; 

From  a  g^^j  j  ^.^  quite  certain  that  any  number  of  ordinary  8-knot  steam 

*  The  launches,  fitted  with  outrigger  torpedoes,  might  just  as  well  be  away 

croft  Tor-  ou  the  China  station  as  anywhere  in  the  neighbourhood  of  an  enemy's 

^^eiB,*  ironclad,  capable  of  doing  12  knots. 

United  ^  ^^  ironclad  would  have  to  do  would  be  to  keep  running  at  a 

Service  little  slower  speed  than  her  liliputian  foes,  and  sink  them  in  detail 

Institution,  .  1  . 

May  11,       as  they  came  within  range. 

On  the  other  hand,  take  the  case  of  the  same  ironclad  appearing 
off  one  of  our  ports  defended  by  a  fleet  of  1 8-knot  torpedo-boats. 

Nothing  would  require  to  be  done  till  she  came  in  suflBciently 
close  to  use  her  guns — say  three  miles  at  the  outside — when,  if  half 
a  dozen  or  a  dozen  1 8-knot  torpedo  vessels  were  launched  against 
her,  they  would  be  alongside  in  half  an  hour  from  the  time  of  their 
starting,  even  if  the  ironclad  got  away  at  once. 

If  the  torpedo  vessels  were  armed  with  the  \NTiitehead  torpedo,  it 
would  not  be  necessary  for  them  to  go  close  alongside,  and  so  they 
would  be  less  easily  hit ;  but  the  probability  of  hitting  objects  run- 
ning at  even  the  slow  speed  of  six  knots  per  hour,  or  ten  feet  per 
second,  relatively  to  the  ironclad  is  very  slight  indeed. 

Last  year  at  Wimbledon  there  were  5,000  shots  fired  at  the 
running-deer — a  target  moving  at  the  rate  of  six  feet  per  second, 
and  out  of  these  shots,  fired  from  a  fixed  platform,  by  men  who 
almost  make  a  business  of  shooting — only  one  in  ten  hit  the  bull's- 
eye  at  110  yards ;  while  if  the  target  was  stationary,  nine  shots  out 
of  ten  could  always  be  depended  upon  as  being  bull's-eyes. 


TORPEDOES. 

1  believe  the  best  defence  against  attack  irom  these  torpedo-boats    Mr,  John 
is  to  have  other  and  similar  boats  steaming  round  the  vessel  to  be 
protected,  ready  to  ram  or  otherwise  destroy  the  attacking  boats. 

Possibly  some  modification  of  the  hand  grenade  might  be  used 
for  this  purpose. 

Such  guard-boats  should  have  as  much  speed  as  the  attacking 
boats,  and  arrangements  should  be  made  for  hoisting  them  on  deck 
when  they  are  not  required  for  guard  duties.  We  have  designed 
some  small-sized  boats  for  this  purpose,  but  I  think  the  57-feet  type 
is  quite  small  enough  for  sea  work,  and  her  weight  of  7  tons  is  not  a 
difficult  problem  to  gprapple  in  the  way  of  hoisting. 


Rear-Admiral  Scott 

The  value  of  our  ironclads  depends  first  upon  their  gun  power,       Bear^ 
and  secondly  upon  the  strength  of  the  armour  which  protects  them  ;       scott 
but  if  the  gun  power  be  small,  the  guns  not  very  accurate,  or  the   pig^i^on 
aiming  of  the  gunners   be   imperfect,  then   the   large  amount  of   pJ^^J^ 
fighting   efficiency   which  we  might   anticipate   from   ironclads  is   son's  paper. 
neutralised.  .  .  . 

The  operator  on  board  the  Thornycroft  would  have  a  clear  view 
all  round  the  horizon,  and  hence  would  be  enabled  to  discharge  the 
fish  in  any  direction,  taking  care  there  was  no  chance  of  a  friendly 
ship's  crossing  its  line  of  advance  during  more  than  the  1^  minutes 
occupied  by  this  torpedo  in  running  900  yards. 

The  operator  between  the  decks  of  an  ironclad  or  other  heavy  war 
vessel  would  have  a  very  limited  view,  and  be  only  able  to  train  the 
torpedo  on  its  carriage  15  deg.  or  20  deg.  each  way,  and  hence  would 
have  far  less  opportunity  than  the  operator  on  board  the  Thornycroft 
of  discharging  the  ^fiah '  at  the  right  moment. 

The  carriage  and  use  of  so  delicate  a  weapon  on  board  an  ironclad, 
and  costing  half  a  million,  with  a  crew  of  400  or  600  men,  is  of 
doubtful  advantage,  for  should  its  air  chamber  or  the  60  or  120  lbs. 
of  guncotton  carried  in  its  head  be  struck  by  an  enemy's  shell,  the 
blowing  up  of  its  deck,  or  even  still  more  serious  damage,  might 
ensue. 

There  is  a  further  danger  attendant  upon  the  use  of  a  torpedo  in 
a  squadron,  resulting  from  the  awkward  tendency  of  this  missile  to 
take  a  curved  course  before  it  has  reached  its  extreme  range  of  about 
1,000  yards ;  but  should  the  tail  or  the  machinery  become  damaged, 
the  torpedo  might  return  like  a  boomerang,  and  even  blow  up  the 
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Rear-      vesscl  which  fired  it,     I  am  pointing  out  the  great  care  and  the  very 
5p^^,      skilful  handling  required,  with  the  view  of  indicating  that  the  fish- 
torpedo  can  be  more  advantageously  handled  by  the  picked  crew  of  a 
Thornycrofl,  than  on  board  one  of  our  larger  war  vessels,  where  an 
accidental  blow  might  cause  an  explosion. 


Commander  ^Hayea. 

imander  Harvey's  torpedo  will  be  useful  for  despatch  vessels  and  merchant 
^^'  steamers,  especially  when  they  are  manoeuvred  for  the  use  of  this 
'•>         arm  alone. 

i!  Its  disadvantages  are,  the  great  amount  of  practice  that  is  re- 

am's     quired  to  use  it  effectively,  the  complication  of  breaks  and  reels,  and 
^T®     the  exposure  of  the  men  working  them  to  rifle  fire,  the  danger  to 
J^»       other  ships,  and  of  the  tow-line  fouling  the  ship's  own  screw, 
sice  It  is  doubtful  if  this  torpedo  will  ever  play  a  prominent  part,  in 

xxii?*^  future  naval  warfare,  its  effective  range  being  limited  by  the  length 
of  tow-line  that  can  be  used  with  advantage. 

The  spar-torpedo  will  probably  be  extensively  used,  as  it  is  cheap 
and  simple  in  its  action,  can  be  easily  extemporised,  does  not  require 
any  great  skill  in  handling,  and  can  be  kept  in  hand  till  the  monaent 
when  it  can  be  successfully  applied.  Its  use  for  offensive  purposes 
will  probably  be  confined  to  sloops,  gunboats,  and  steam  launches, 
the  latter  esi^ecially  fitted,  but  even  in  this  case,  the  Whitehead 
would  be  preferred,  if  obtainable ;  a  combination  of  boats  would 
probably  be  necessary.  The  spar-torpedo  will  also  be  used  defensively 
from  the  sides  of  larger  ships. 

Torpedo-boats  attacking  a  ship  at  anchor  will  probably  have  to 
oppose  two  lines  of  obstructions,  and  to  engage  other  torpedo  and 
guard-boats ;  they  would  also  be  exposed  to  a  severe  fire  from  rifles, 
Gatlings,  and  of  grape  and  case,  directed  by  the  aid  of  the  electric 
light,  therefore  torpedo-boats  should  attack  in  numbers  and  from 
different  quarters.  

Admiral  Ryder. 

dmirai  With  regard  to  the  *  relative  values  of  the  spar,  the  Harvey,  and 

^yder.  the  Whitehead  torpedo.'  As  far  as  I  have  been  able  to  study  the 
subject  I  believe  the  value  of  the  s{mr-torpedo  against  a  vessel  at 
anchor,  unprotected  by  steam  launches,  is  very  great  in  the  hands  of 
plucky  men.  Its  use  would  have  the  effect,  as  it  had  in  the  German 
and  French  war,  of  obliging  the  blockading  ships  to  career  up  and 
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down  oflf  a  blockaded  port.     The  French  ships  hardly  ever  remained     Admiral 
at  anchor  for  the  night  before  a  German  port,  because  they  did  not       — 1' 
care  to  expose  themselves  to  the  attack  of  fast  boats  coming  out  with  onThe**^" 
spar-tori)edoes.     As  to  the  Harvey  and  the  Whitehead,  I  feel  very  T/^^j 
doubtful  myself  as  to  their  being  of  any  great  benefit  at  sect.     I  went  Ktways  of 
on  board  the  *  Thunderer'  the  other  day,  and  saw  15  magnificent  United 
machines  in  a  splendidly  illuminated  store-room.     They  were  of  the  in^itution, 
most  delicate  character,  and  evidently  required  as  much  care  as  the  ^JJ"^  ^^^' 
chronometers.     I    doubt  whether  in  action  any  of  them  would  do 
what  they  were  told  to  do.     I  think  it  is  very  probable  they  would 
do  what  they  were  not  told  to  do,  and  that  it  would  be  very  awkward 
for  some  of  us  they  should  do,  viz.  explode  prematurely,  or  mistake 
friend  for  foe. 

Comrnander  Lord  Charles  Beresfardy  R.N.^  M.P. 

Lord  C.  Beresford,  in  calling  attention  to  the  increasing  power   Commandet 
of  tori>edoes — especially  that  known  as  the  *  Whitehead  torpedo ' —      ckaJea 
said  that  he  had  no  intention  of  passing  any  criticism  on  the  conduct   ^v*'**\7p 
of  the  Admiralty,  but  the  subject  was  one  of  so  much  importiince  in       — 
naval  warfare  that  it  deserved  to  be  thoroughly  ventilated.     They  Commons 
had  all  heard  of  the  pamphlet  called  '  The  Battle  of  Dorking,'  the  JJj;^^  *'*^' 
writer  of  which  began  by  assuming  that  our  fleet  had  in  the  first 
place  been  disabled  and  diminished  by  infernal  machines  or  torj)e- 
does.     He  was  not  himself  an  alannist.     Such  an  event,  although 
not  very  probable,  was  at  all  events  possible,  and  it  could  not  be 
denied  that  the  invention  of  torpedoes  had  entirely  revolutionised 
the  system  of  naval  warfare.     There  were  foiu*  torpedoes  at  present 
in  use  in  Her  Majesty's  Navy.     First,  there  was  the  *  Harvey,'  or 
towing  torpedo,  which  was  towed  from  a  derrick-end,  or  the  yard- 
arm,  over  or  against  the  enemy,  and  which  exi)loded  on  striking. 
Then  there  was  the  Aground  torpedo,'  which  was  a  mine  torpedo, 
intended  for  the  defence  of  harbours  or  to  close  the  mouth  of  a  canal, 
or  to  protect  our  ships.     It  exploded  by  electricity,  conununicated 
either  from  the  shore  or  a  ship,  or  by  an  enemy  striking  a  floating 
and  partly  buoyant  body  connected  with  the  torpedo.     Next  there 
was  the  '  spar-torpedo,'  which  was  carried  in  a  boat,  no  matter  how 
small,  and  which  exploded  either  on  touching  the  side  of  a  vessel  or 
by  electricity  used  by  wire  from  the  boat.     But  by  far  the  most 
formidable — he  might  even  call  it  the  most  awful — weapon  of  mari- 
time war  was  the  Whitehead  torpedo ;  and  it  was  this  which  threat- 
ened to  change  the  character  of  naval  warfare.     It  was  a  body  14  feet 
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mmander  in  length  and  1 6  inches  in  diameter.    It  was  made  in  three  pieces — the 
?hariei     head,  which  contained  a  bursting  charge  of  360  lbs.  of  guncotton ;  the 
'^M.p.  balance  chamber,  which  contained  a  contrivance  for  setting  it  so  as 
to  remain  at  any  depth  it  was  wished  to  travel  under  the  water-line; 
and,  lastly,  the  air  chamber,  which  contained  the  engines  and  the 
compressed  air  to  drive  them.     Their  length  was  19  feet,  the  diameter 
18  inches,  the  appearance  being  exactly  tliat  of  a  cigar  pointed  at  both 
erids.     The  head  or  foremost  end  contained  the  pistol  or  detonator 
which  exploded  the  charge.     The  after-end  supported  the  screws — ^a 
right  and  left-handed  screw — which  propelled  the  torpedo  and  were 
made  of  the  finest  steel.     The  air  chamber  was  tested  to  1,200  lbs.  on 
the  square  inch,  although  for  service  it  was  only  loaded  to  800  lbs. 
The  Whitehead  torpedo  could  be  made  to  go  at  the  rate  of  20  knots 
for  1,000  yards,  and  at  any  depth  that  was  wished  from  one  foot  to 
30  feet.  It  could  be  set  to  explode  either  on  striking  an  object  or  at  any 
particular  distance  under  1,000  yards.     It  could  also  be  set  so  that 
if  it  missed  the  object  aimed  at  it  would  go  to  the  bottom  and 
explode  on  half-cock  or  come  to  the  top  on  half-cock  so  as  to  be 
recovered,  as  it  had  buoyancy  enough  just  to  float  on  the  surface  of 
the  water  when  not  in  motion.     It  was  fired  by  what  was  called  an 
*  impulse  tube,'  which,  out  of  a  frame  fitted  to  a  port,  discharged  the 
torpedo  into  the  water.     It  could  be  fired  above  the  water,  but  would 
at  once  go  to  the  depth  it  was  set  for,  and  then  go  straight  to  the 
object,  no  matter  how  fast  the  ship  from  which  it  was  discharged  was 
going,  or  how  fast  the  object  aimed  at  might  be  sailing  or  steaming. 
In  fact  it  could  do  anything  but  s}^)eak.     It  was  calculated  to  make  a 
hole  on  bursting  of  70  feet  area,  and  there  was  no  doubt  that  if  one  of 
them  hit  a  ship  of  any  sort  or  description  at  present  on  the  water 
she  must  at  once  proceed  to  the  bottom.     He  would  now  state  what 
he  believed  to  be  the  only  way  of  resisting  the  attack  from  these 
infernal  machines.     He  did  not  think  that  with  ordinary  vigilance  a 
ship  was  likely  to  be  hit  with  the  outrigger  or  by  the  Harvey  tor- 
pedo, as  in  one  ciise  the  Gatling  gun  would  destroy  the  boat,  and  in 
the  other,  in  these  days  of  accuracy  of  artillery  fire,  the  torpedo  itself 
could  be  destroyed,  or  the  yard  or  derrick  from  which  it  was  towed 
could  be  accounted  foi*.     A  Whitehead  torpedo  was,  however,  a  totally 
different  weapon,  and  the  first  intimation  you  would  get  of  it  was  by 
going  to  the  bottom.     The  torpedo  vessel  or  boat  need  not  be  nearer 
than  1,000  yards,  and,  premising  that  the  first  three  shots  did  not 
take  eflfect,  she  should  still  deliver  more,  as  at  night  time  the  vessel's 
position  at  that  distance  was  absolutely  safe,  and  the  vessel  fired 
against  would  be  positively  unaware  of  the  attack  until  she  was 
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blown  up.  The  newly  invented  electric  light  from  the  tops  was  a  Can^mnndrr 
great  help  to  the  party  attacked,  but  it  w;a8  his  firm  belief  that  if  charhs 
three  or  four  boats  of  great  speed  attacked  a  vessel  from  difiFerent  ^^^^^^p 
points  of  the  compass,  and  if  they  were  commanded  by  smart  officers, 
nothing  that  she  could  do  would  save  her  from  being  hit  by  one  or 
more  of  them.  He  had,  therefore,  in  his  motion  asserted  the  ex- 
pediency of  adding  torpedo-boats  and  vessels  to  the  fleet  without 
delay.  In  his  opinion — and  he  was  confirmed  in  it  by  a  number  of 
naval  officers  whom  he  had  consulted — the  only  manner  in  which 
the  Whitehead  torpedo  was  to  be  combated  was  by  having  attached, 
not  only  to  the  fleet,  but  to  each  line-of-battle  ship  or  heavy  ironclad 
two  or  three  satellites — namely,  very  fast  schooner-rigged  steam 
vessels,  like  the  steam  yachts  of  the  present  day,  to  be  fitted  as 
torpedo  vessels,  and  also  armed  with  light  guns  capable  of  destroying 
any  vessel  of  their  own  description  which  they  might  approach, 
besides  being  able  to  destroy  any  big  vessel  if  they  could  come  near 
enough  to  discharge  their  own  Whitehe«ad  torpedo.  In  build  they 
should  be  as  near  a  yacht  as  possible,  doing  not  less  than  12  knots 
an  hour,  but  with  a  lower  freeboard,  capable  of  remaining  at  sea  and 
using  sail-power.  The  low  freeboard  was  desirable,  as  there  was  less 
likelihood  of  a  shot  hitting  the  boat.  The  idea  of  protecting  a  large 
ironclad  with  wire  nets  he  did  not  think  at  all  possible  for  many 
reasons.  It  would  reduce  the  speed  of  ships  of  the  '  Devastation ' 
class  by  five  or  six  knots  an  hoinr,  and  the  A\Tiitehead  torpedo  was 
fitted  with  sharp  *  guides'  which  would  go  clean  through  a  half-inch 
wire  netting.  A  spar  torpedo,  moreover,  could  reach  over  the  nets 
and  have  full  effect  upon  the  vessel.  The  next  point  to  which  he 
wished  to  draw  attention  was  equally  important — namely,  the  want 
of  an  organised  system  in  connection  with  our  defensive  coast  tor- 
pedoes. The  defensive  operations  were  in  the  hands  of  about  four 
companies  of  Royal  Engineers.  Now,  what  he  would  like  to  see  was 
not  only  a  large  body  of  seamen  instructed  in  the  matter,  but  also 
all  our  boatmen,  coastguard  men,  and  pilots.  Of  course,  the  actual 
firing  of  the  torpedoes  must  always  be  done  by  trained  electricians, 
but  the  laying  down  and  taking  up  of  them  was  essentially  a  seaman's 
work.  It  required  a  knowledge  of  the  way  of  handling  boats,  of 
tides,  soundings,  position  by  bearings,  coiling  clear,  i>aying  out 
cables,  and  making  bends,  &c.  For  all  these  things  the  Navy  was 
particularly  qualified,  but  they  must  have  the  practice  also.  He 
thought  all  our  squadrons  ought  to  be  exercised  in  this  matter,  as,  in 
the  event  of  a  war,  what  would  now  take  weeks  to  accomplish  could 
be  done  in  a  few  days  if  the  fleet  had  practice.     He  wotdd  give  an 
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Commander  inst^Dce  that  was  suggest^  to  him  the  other  day.     Supix>sing  that 
CharUi     while  our  fleet  had  been  anchored  in  Besika  Bay  circumstances  bad 

R,i^M.P.  1^  ^o  ^  combination  of  other  European  nations  against  us,  and  th«it 
we  had  found  it  necessary  to  hold  the  entrance  of  the  Dardanelles 
and  also  to  protect  our  own  shores  from  invasion — if  the  fleet  had 
been  trained  in  torj^edo  work,  a  few  shiploads  of  ground  torpedoes 
would,  by  being  laid  down  in  a  few  days,  have  rendered  the  jiassage 
perfectly  imjmssable,  two  or  three  ships  would  have  been  left  to  fire 
them  as  occasion  offered  by  electricity,  or  keep  off  vessels  or  boats 
which  would  have  tried  to  countermine  them,  and  the  rest  of  the 
large  fleet  would  have  been  free  to  act  elsewhere.     Tne  Germans, 
the  French,  and,  he  l)elieved,  the  Americans,  had  begim  this  work 
with  a  system  of  divided  responsibility,  but  had  found  it  did   not 
answer  at  all ;  and  now  they  had  all  got  a  regular  naval  torpedo 
corps  worked  by  blue-jackets  and  naval  oflScers.     He  thought  it  was 
most  important  that  we  should  not  only  have  a  regular  naval  coast 
defence,  but  also  that  our  squadrons  should  be  drilled  in  the  work  of 
laying  down  and  taking  up  torpedoes.     If  we  went  to  war  the  Navy 
must  be  called  in  for  this  duty,  and  there  were  many  places  we 
should  have  to  defend  abroad  by  means  of  torpedoes,  i)articularly  our 
coaling  stations,  so  that  it  was  necessary  to  familiaiise  the  men  and 
oflBcers  to  the  use  of  these  weapons,  so  as  to  get  rid  of  that  sort  of 
dread,  of  an  undefined  nature,  which  must  occur  to  anyone,  with  the 
knowledge  of  an  unseen  danger.     The  First  \jord  of  the  Admiralty 
had  thoroughly  recognised  the  im|X)rt{mce  of  this  new  warfare,  as  was 
apparent  from  the  increased  expenditure  he  was  going  to  propose  for 
toq)edoes   and   experiments  —  namely,   80,000^.  for   tori)edoes    and 
4,000i.  for  experiments.     Nothing  he  had  said  would,  he  hoped,  be 
construed  into  criticism  in  any  way  whatever ;  but  he  had  thought 
it  right  to  bring  the  matter  into  public  notice,  as  it  had  so  com- 
pletely changed  maritime  war.     We  might  manufacture  guns  and 
build  enormously  powerful  ships,  but  ramming  and  torpedoes  must 
be  the  warfare  of  the  day. 


*  Fni8er*8  Magazine.^ 

Fraxrn  '^^^^^  I^^"^  whicli  torpedocs  will  play  in  future  naval  operations  re- 

J«-«""'^'      mains  uncertain,  little  or  no  light  having  been  thrown  u^x^n  the  sub- 

ject  so  far  during  tlie  present  war.    They  may  be  classified  as  follows  : 

the  stationary  torjH'do  or  ground  mine  ;  the  outrigger  or  spar-torpedo  ; 

the  Har\ey  or  towing  toi-pedo ;  and  the  Whitehead,  locomotive  or  fish 
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torpedo.      The  first  named  is  mainly  a  defensive   engine,  and  of  its     Fraier, 
effectiveness  to  prevent  vessels  from  entering  hostile  ports  there  is 
no  question.      It  is  easy  to  defend  a  roadstead  or  harbour  by  ground 
mines  in  such  a  manner  that  almost  certain  destruction  must  befall 
any  ship  making  the  attempt. 

Of  the  outrigger  torpedo  it  may  be  said  that  its  successful  use  in 
a  boat  attack  must  be  dependent  upon  a  state  of  negligence  or  care- 
lessness on  the  attacked  side.  It  may  be  accepted  as  a  maxim  of 
naval  warfare  at  the  present  day,  that  under  no  circumstances  should 
a  ship  or  squadron  lie  at  anchor  during  night  near  any  part  of  the 
enemy's  coast  from  whence  a  torpedo  expedition  might  be  despatched 
unless  it  is  in  a  position  to  guard  itself  effectually  against  such  an 
attack.  Experiment  has  shown  that  on  a  dark  night  a  swift  launch, 
well  handled  and  exhibiting  no  light,  iw  practically  safe  from  artillery 
fire.  But,  on  the  other  hand,  an  attack  of  this  kind  may  be  frustrated 
by  a  cordon  of  boats  and  hawsers,  a  boom  of  spars,  nets,  or  other 
devices,  as  was  exemplified  wheij  a  Turkish  squadron  off  the  Danube 
so  foiled  a  Kussian  expedition.  Ships  so  defended,  however,  are  not 
in  readiness  for  getting  under  way  at  short  notice,  ^'arious  plans 
have  been  suggested  for  pennanent  outside  defensive  fittings,  in  the 
shape  of  wire-nets  and  other  things ;  but  there  are  great  difficulties 
in  the  way  of  adapting  such  appliances  to  sea-going  ships,  which 
nmst  always  be  in  readiness  to  encounter  gales  of  wind  and  heavy 
seas,  or  to  meet  an  enemy  in  battle. 

The  practical  value  of  the  towing  torpedo  still  has  to  be  proved. 
Like  many  other  ingenious  inventions,  it  has  jxissed  successfully 
through  a  set  of  elaborate  experiments,  but  without  the  practical  test 
of  real  service.  A  ship  at  anchor  may  be  defended  from  it  by  similar 
means  to  those  above  mentioned,  but  more  easily ;  while  to  make  a 
contact  with  a  vessel  under  steam,  and  properly  handled,  is  no  easy 
matter.  Great  skill  and  nicety  of  judgment  are  necessary  in  order  to 
pass  at  the  proper  distance,  and  also  coolness  in  the  management  of 
the  tow-line;  and  although  all  this  may  be  successfully  accomplished 
by  practised  hands  in  repeated  experiments,  it  becomes  a.very  different 
matter  when  it  has  to  be  done  under  a  heavy  fire  from  an  enemy  close 
at  hand — which  would  necessarily  be  the  case.  Towing  torpedoes  are 
supplied  to  all  our  ironclads,  but  in  such  vessels  they  are  likely  to 
prove  a  source  of  more  danger  and  embarrassment  than  of  utility. 
Since  they  are  not  intended  to  be  slipped  until  a  fiivourable  op|X)rtu- 
nity  for  a  contact  presents  itself,  they  are  liable  to  be  exploded  by  the 
enemy's  projectiles  before  such  moment  arrives,  and  in  that  case 
would  blow  in  their  own  ship's  side.      When  towing,  they  would  also 

VOL.  m.  H  H 


466        OPINIONS  ON  NAVAL  CONSTRUCTION   FOR    WAR. 

Fraser,  be  a  source  of  risk  to  the  ship,  from  the  liability  of  fouling  the  screw 
daring  rapid  and  sudden  changes  of  course  and  speed  necessary  in 
ramming  manoeuvres.  The  prescribed  remedy  for  this  danger  is 
simple  in  theory — to  cut  the  tow-line  ;  but  during  such  a  condition 
of  things  the  enemy  would  be  very  close,  and  as  the  people  managing 
the  torpedo  would  be  in  full  exposure  to  his  top-riflemen,  they  would 
very  likely  be  picked  off,  and  so  the  torpedo  would  be  uncontrolled. 
These  are  by  no  means  far-fetched  suppositions,  but  are  such  cases  as 
must  be  expected  to  happen  in  the  course  of  an  engagement.  The 
towing  torpedo  is  far  better  adapted  for  small  handy  vessels,  specially 
contrived  for  the  purpose,  with  proper  means  of  protecting  the  men 
operating  it  from  small-arm  fire. 

The  Whitehead  torpedo  is  a  cigar-shaped  machine  about  1 6  feet 
long.  To  prepare  one  of  these  torpedoes  for  service,  the  two  parts 
have  to  be  got  up  from  their  several  storerooms,  put  together  in 
the  ejecting  tube,  charged  with  air,  and  adjusted  to  the  proper 
range  and  depth  of  water ;  and  great  care  must  be  exercised  in 
so  doing  that  the  propelling  and  steering  appai*atus  be  not  disar- 
ranged by  any  blow,  or  the  torpedo  will  not  pursue  its  right  course. 
Considerable  danger  meanwhile  is  incurred,  because,  if  the  head 
should  be  struck  by  a  fragment  of  shell,  or  a  splinter  of  iron,  it  would 
probably  explode,  and  cause  most  serious  damage  to  the  ship,  and 
possibly  great  loss  of  life.  Supposing,  however,  that  the  torpedo  is 
safely  launched  and  pursuing  its  course,  let  us  consider  what  are  its 
chances  of  hitting  the  desired  object.  If  both  ships  are  stationary, 
and  the  distance  known,  accurate  practice  can  be  made  ;  but  if  one  or 
both  ships  are  moving  rapidly,  witli  a  constantly  varying  distance, 
the  chances  of  a  successful  hit  will  be  small.  Eecent  experiments 
have  shown  that  it  is  not  feasible  to  discharge  a  fish  torpedo  right  ahead 
with  any  success,  when  at  even  a  moderate  speed  ;  for,  as  might  have 
been  expected,  it  commenced  to  diverge  immediately  upon  entering 
the  water,  and  pursued  a  most  erratic  course  across  the  bows  of  its 
own  ship.  The  most  favourable  ix)sition  for  attack  by  a  fish  torpedo 
would  be  at  a  vessel  coming  up  astern ;  but  as  a  viligant  look-out 
would  be  kept  by  such  vessel  for  an  j\ttack  of  this  nature,  the  torpedo 
could  not  fail  to  be  perceived,  and  it  would  be  easy  to  avoid  it  by  a 
sheer  of  the  helm. 

Now  that  the  torpedo  panic  has  in  a  measure  subsided,  and  people 
are  bringing  reason  and  common-sense  more  into  judgment  in  these 
matters,  it  is  seen  that  there  is  much  room  for  doubt  as  to  the  practical 
utility  of  offensive  torpedoes  except  for  special  service  and  in  special 
vessels.     It  is  a  question  for  very  serious  consideration  whether  it  is 
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advisable  to  expose  our  costly  ironclads  to  the  nsk  accompanying  the 
use  of  these  delicate  machines,  seeing  how  entirely  we  are  without 
knowledge  of  their  service  to  such  ships,  and  also  that  so  much  valu- 
able space  has  to  be  sacrificed  for  them.  There  are  many  who  think 
that  it  would  be  preferable  to  depend  more  upon  the  guns  and  the 
ram.  That  torpedoes  will  enter  largely  into  the  operations  of  future 
naval  wars  is  not  to  be  doubted,  but  the  wisdom  of  including  them 
in  the  equipment  of  our  great  ships  is  questionable.  This,  however, 
is  not  meant  to  imply  the  exclusion  of  the  necessary  appliances  for 
fitting  and  laying  down  ground-mines,  and  for  rigging  torpedoes  for 
boat-work,  which  can  be  carried  without  risk  and  in  little  space. 

Much  interest  has  been  excited  of  late  in  Messrs.  Thomycrofts' 
fast  torpedo-boats.  The  speed  which  these  little  vessels  have  attained 
is  extraordinary;  but  here  again  we  find  how  impossible  it  is  to 
combine  all  essentials  within  confined  limits;  and  they  have  but 
umall  capacity  for  the  stowage  of  fuel,  or  for  accommodating  a  crew. 
They  are  therefore  more  particularly  suited  for  operations  in  narrow 
waters,  such  as  the  fiords  of  Norway,  the  channels  formed  by  the 
countless  islands  fringing  the  Baltic  shores,  and  similar  places,  where 
either  the  great  depth  of  water,  or  its  extent,  precludes  the  use  of 
fixed  mines. 


Frcuer. 


AMERICAN  AUTIlOmTlE^\ 


Admiral  Porter^  U.S.N. 

In  constructing  a  torpedo  vessel  there  enter  so  many  elements 
that  the  merit  of  the  contrivance  does  not  consist  simply  in  the  hull 
or  steam  machinery;  for  a  slow  hull,  even  if  impervious  to  shot, 
would  fall  a  prey  to  the  weakest  kind  of  steam  vessel,  provided  the 
latter  had  great  speed  and  proper  appliances  for  destroying  a  vessel 
under  way. 

A  torpedo  vessel  must  have  great  speed  and  certain  powers  of 
resistance  in  the  hull,  but  should  not  be  encumbered  with  such  a 
weight  of  iron  as  would  make  her  unwieldy. 

She  should  start  rapidly,  turn  quickly,  and  be  able  to  go  astern 
as  fast  as  ahead.  She  should  bristle  all  round  with  torpedoes,  which 
could  be  run  out  twenty-five  feet,  fired  and  rapidly  reloaded.  She 
should  be  divided  into  numerous  compartments,  to  prevent  her  from 
sinking  if  struck  by  shot  or  shell,  and  she  should  present  but  a  small 
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portion  of  her  hull  above  the  water  as  a  target  for  the  enemy.  She 
should  carry  in  her  bow  a  heavy  rifled  gun  for  oflfence  or  defence,  in 
ease  of  accident  to  her  machinery,  or  other  emergency.  She  should 
be  provided  with  the  best  arranged  towing  and  self-acting  torpedoes, 
to  be  used  as  occasion  requires,  and  her  electrical  apparatus,  and  the 
means  of  working  it  and  the  torpedo-machinery  should  be  of  the 
most  perfect  description. 

.  ......  • 

Hereafter  torpedo  vessels  will  be  considered  as  the  light  dragoons 
of  a  fleet,  lying  ready  when  the  ships  are  engaged  and  covered  with 
smoke,  to  rush  in  under  its  cover  and  deal  destruction  right  and  left, 
or  to  tow  some  disabled  vessel  of  the  enemy  out  of  action  as  a  prize, 
or  to  blow  her  up  if  she  declines  to  surrender. 

Ramming  will  no  doubt  be  extensively  resorted  to,  but  it  will  be 
found,  in  the  first  naval  fight  that  takes  places,  that  the  torpedo  will 
decide  the  result. 

A  fleet  once  brought  to  battle  could  no  more  elude  these  swift 
torpedo-boats  than  the  unwieldy  bison  the  Indian  of  the  plains ;  but 
when  contending  with  ironclads,  which  have  a  speed  of  from  14  to 
15  knots  per  hour,  a  slow  torpedo  vessel  would  be  simply  worse  than 
useless ;  she  would  invite  failm*e  or  defeat.  Any  vessel  of  greater 
speed  could  blow  up  the  torpedo-boat  with  the  Harvey  torpedo,  or 
one  on  that  principle,  which  on  a  swift  vessel  is,  I  am  satisfied,  one 
of  the  most  effective  instruments  of  destruction  ever  invented.  Any 
ship  can  carry  it,  and  even  merchant  steamers  could  rely  upon  it  as 
an  almost  certain  means  of  defence  against  an  enemy's  cruisers. 


Keport  for 

1874. 

'i'oqiedoefll 

nn  an 

nuxiliary 

to  large 

ironclads. 


While  I  attach  great  importance  to  the  torpedo  as  a  means  of 
offence  and  defence,  I  am  yet  afraid  that  we  will  run  into  the  error 
of  supposing  ships  of  war  can  be  driven  from  the  ocean  by  means  of 
it  alone.  Some  imaginative  people  think  that  ships  and  guns  will 
avail  nothing  hereafter,  but  the  torpedo  will  do  all  the  work,  while 
others,  who  have  not  paid  much  attention  to  the  matter,  consider 
the  torpedo  of  little  practical  utility.  Both  these  conclusions  are 
erroneous. 

The  torpedo  after  all  is  but  an  adjunct,  and  there  are  certain 
times  only  when  it  would  have  advantage  over  great  guns,  as  a 
Remington  rifle  or  a  Colt's  revolver  would,  under  certain  circum- 
stances, be  preferable  to  cannon  in  a  fort. 

The  torpedo,  although  an  important  addition  to  other  means  of 
war£axe,  will  not  do  away  with  anything  that  has  preceded  it.    Ships 


THE  TORPEDO.  469 

will  only  be  built  stronger  and  faster  and  guns  heavier,  while  im-  Admiral 
provement  will  continue  to  be  made  in  the  torpedo  and  ingenious  u,s,y. 
devices  introduced  to  avoid  it.  .  .  . 


The  history  of  torpedoes  shows  a  large  proportion  of  failures,  and  Report  for 
the  destruction  or  imminent  risk  of  the  boats  employed.     Any  fast  Torpedo 
vessel  fitted  with  a  bow-spar  and  not  having  the  strength  to  ram  an  auVdefenoe 
ironclad,  would  be  obliged  to  slow  down  on  approaching  such  a  vessel,  ^J^^^ 
both  for  her  own  safety  and  that  of  her  spar ;  giving  the  vessel  opinion  of 
attacked  greater  opportunity  to  cripple  the  boat,  or  to  obstruct  and  use,  and  a 
break  the  torpedo  gear.     It  would  seem  that  the  only  form  of  bow-  fofS*new* 
torpedo  of  practical  use,  is  a  heavy  machine  bar,  worked  below  the  P**"* 
water-line,  not  dependent  on  exposed  guns,  and  fitted  in  the  ram- 
bow  of  a  fast  and  powerful  compartment  vessel,  capable  of  pushing 
through  all  obstructions,  and  would  be  simply  auxiliary  to  the  ram. 

Vessels  fitted  with  side  spars  are  expected  to  manoeuvre  so 
accurately  as  to  pass  alongside  or  astern  of  the  enemy  without 
slacking  speed,  and  at  just  such  a  distance  as  to  place  the  torpedo 
against  her  side  or  under  her  counter,  where  it  is  exploded  by 
electricity  at  the  instant  of  touching.  This  is  very  good  in  theory, 
but  the  experience  of  many  exi)eriments  by  vessels  of  all  sizes 
attacking  undefended,  stationary,  and  brainless  targets,  with 
deliberation  and  at  slow  speed,  have  proved  how  difficult  it  is 
to  judge  of  the  distance,  and  what  little  chance  there  would  have 
been  in  actual  warfare  of  placing  the  torpedo  against  the  enemy's 
side  and  firing  at  the  proper  time.  Any  accident  to  the  cumbrous 
boom  guns  or  topping-lift  would  be  fetal ;  and  even  with  a  machine 
side-bar,  firing  by  contact,  the  difficulty  of  accurate  steering  or  the 
fouling  of  any  obstruction,  would  prevent  a  successful  accomplish- 
ment. Although  superior  to  the  wooden  bow-spar,  and  possibly  of 
some  use  for  defence,  the  side-spar  torpedo  would  be  a  total  failure 
against  a  properly  defended  vessel  at  anchor,  and  of  little  practical 
use  in  attacking  under  way. 

The  I^y,  the  Ericsson,  and  other  automatic  torpedoes  which 
may  be  seen  on  the  surface  as  well  by  the  attacked  as  the  attacking 
party,  and  are  so  easily  avoided,  intercepted,  or  obstructed,  are  of  no 
practical  use  whatever. 

Fine  shooting  has  been  made  with  the  Whitehead  from  a 
stationary  platform  at  a  fixed  target,  but  give  both  platform  and 
target  a  speed  of  12  knots  in  varying  directions,  and  a  far  diflFerent 
result  would  appear.      Fired  with  precision   at   close   quarters,   a 
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Admiral 
Porter, 


Whitehead  might  strike  its  object,  if  unobstructed.  No  successful 
use  seems  to  have  been  made  of  it  in  the  last  war,  although  a  few  were 
found  drifting  about,  and  the  only  reported  instance  of  its  use  was 
in  the  '  Huascar '-*  Shah '  engagement,  where  its  direction  was  observed 
by  bubbles  on  the  surface,  and  was  avoided  by  a  change  of  course. 
If  great  speed  can  be  attained  by  a  fish  torpedo  (as  said  to  \^  the 
case  in  Ericsson's  last),  and  if  it  can  be  accurately  aimed  and  pro- 
jected in  the  heat  of  action,  allowing  for  the  speed  of  the  two  vessels, 
and  if  no  obstruction  can  be  devised  for  the  attacked  vessel  to  use, 
it  is  a  good  thing. 

The  machine  bow-bar,  auxiliary  to  a  ram,  and  the  Whitehead 
automatic,  at  close  quarters,  seem  to  be  the  only  ones  of  practical 
value  for  attacking  vessels  of  war  that  will  hereafter  be  expecting 
and  prepared  for  such  annoyance. 


Secretary, 
United 
States 
Navy, 

Report  for 
1878-9. 
Efficacy  of 
torpedoes. 


Secretary  of  the  United  States  Navy. 

The  torpedo  has  become  absolutely  essential  to  the  effectiveness 
of  any  modern  system  of  naval  warfare.  This  terrible  instrument 
has  been  carried  to  such  perfection  that  a  small  shell  filled  with  a 
few  handfuls  of  composition  will  utterly  destroy  the  largest  ship  in 
the  world. 

The  torpedo  can  be  as  easily  exi)loded  below  the  water  as  upon  its 
surface,  by  either  concussion  or  electricity ;  and  by  whichsoever  of 
these  modes  it  may  be  done,  it  is  probably  as  effective  for  the  defence 
of  harbours  and  ships  as  it  ever  will  be.  What  is  desired  is  to  make 
it  more  effective  for  attack,  so  as  to  destroy  an  enemy  before  he  can 
approach  too  near.  To  a  certain  extent  our  torpedo-boat,  the  'Alarm,' 
can,  with  an  increase  of  speed,  be  relied  on  for  this  ;  and  she  is, 
within  a  radius  of  15  feet  from  her  hull,  a  most  formidable  vessel  of 
war.  It  would  require  but  few  of  such  ships  to  destroy  an  entire 
fleet  of  ordinary  steam  or  sailing  vessels.  Hut  even  the  'Alarm'  leaves 
unaccomplished  what  is  so  much  desired  in  naval  warfare,  that  is,  the 
means  of  sending  out  the  toq^edo  to  such  a  distance  upon  the  \i*iiter 
as  to  cut  off  an  enemy  entirely  before  he  approaches  too  near.  ( )ur 
experiments  have  led  to  the  belief  that  this  may  be  done,  with 
reasonable  certainty  and  within  a  reasonable  distance,  by  boats  carrying 
torpedoes  and  steered  by  electricity,  either  from  the  shore  or  the  deck 
of  a  ship.  As  these  boats  would  have  neither  officers  nor  seamen  on 
board,  they  might  be  captured  and  lost  in  the  event  of  failure,  but  if 
successful  the  vessel  with  which  they  would  come  in  contact,  whether 
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large  or  small,  would  be  inevitably  and  immediately  destroyed. 
Other  experiments  are  in  progress  by  which  it  is  expected  that  a  rocket- 
torpedo  may  be  forced  upon  the  water  for  a  considerable  distance,  to 
be  determined  by  the  strength  and  quantity  of  the  powder  used,  and 
exploded  upon  coming  in  contact  with  an  enemy,  dropping  the  torpedo 
under  the  water  and  firing  it  below  the  line  of  the  vessel's  armour. 
This,  if  accomplished,  would  be  equally  destructive.  Yet  another  plan 
has  almost,  if  not  entirely,  reached  the  point  of  actual  demonstration. 
This  is  by  means  of  a  steam-launch,  possessing  extraordinary  speed, 
so  arranged  that  the  explosion  of  the  torpedo  may  be  made  to  take 
place  while  the  launch  is  at  full  speed,  so  that  two  men,  if  they  can 
escape  the  balls  of  an  enemy,  may  pass  entirely  through  a  fleet  and 
destroy  every  ship  they  succeed  in  reaching. 

Captain  Ericsson  has  constructed  a  partially  submerged  and 
armoured  vessel,  intended  for  greater  speed  than  any  ironclad,  and 
capable  of  projecting  a  submarine  shell  with  great  velocity  and  accu- 
racy to  a  distance  of  300  or  400  yards,  which  is  probably  as  far  as 
any  oflFensive  torpedo  is  likely  to  be  effective  at  sea.  Some  prelimi- 
nary trials  have  been  made  by  the  inventor,  and  a  board  has  been 
ordered  by  the  departments  at  his  request,  for  an  official  trial  when  it 
is  ready  for  service.  The  same  torpedo  can  be  effectively  employed 
from  any  vessel  fitted  with  a  tube  above  or  below  the  water  and  the 
machinery  for  ejecting  the  torpedo. 

If  the  practicability  of  all  or  any  of  these  experiments  shall  be 
established,  our  monitors  and  torpedo-boats  would  furnish  the  amplest 
protection  to  all  our  harbours  against  any  possible  enemy,  no  matter 
what  the  size  or  character  of  the  attacking  ships. 


Secretary, 
United 
Stateit 


Lieutenant  Bradford,  U.S.N. 

In  his  report  to  Rear- Admiral  Ludlow  Case,  of  the  United  States 
Navy,  on  the  torpedo  experiments  which  were  carried  out  in  the  Bay 
of  Florida,  in  February  1875,  Lieutenant  Bradford  remarks  that  it 
must  have  required  a  powerful  imagination  ever  to  have  supposed 
that  a  wooden  ship  of  an  antiquated  type,  and  with  a  speed  of 
6  knots,  could  if  she  liked  destroy  a  powerful  ironclad,  steaming  12 
knots,  simply  by  means  of  a  powder  barrel  at  the  end  of  a  pole.  He 
adds,  however,  that  it  would  in  his  opinion  be  an  error  to  say  that  it 
is  useless  for  these  same  old  wooden  ships  even  to  make  an  attempt 
to  use  torpedoes  or  to  have  them  on  board ;  for  if  they  even  should 
succeed  in  getting  alongside  a  ship  of  superior  strength  and  speedy 
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Ijemumami  either  by  surprising  her  at  night  when  at  anchor,  or  in  any  other 
il,:^\,  manner,  the  torpedo  would  furnish  them  with  a  means  of  destroying 
her  which  they  would  not  otherwise  possess.  It  is  moreover  a  fact 
that  torpedoes  may  be  applied  to  many  other  purposes,  such  as  pro- 
tecting ships  at  anchor,  blowing  up  other  torpedoes,  or  remo\'ing 
obstructions  in  a  channel,  in  disembarkation  and  night  attacks. 


AdminU 
Porter, 

North 
Amnerioan 


Torpedo 
warfare. 


Admli^vl  PnHer, 

Though  the  invention  of  the  submarine  torpedo  dates  back  to 
1775,  there  is  no  implement  of  warfare  that  has  made  so  little  pr^*- 
gress,  considering  its  destructive  power,  or  about  which  there  are  so 
many  conflicting  opinions.  It  is  only  since  the  year  1861  that  it 
has  been  generally  adopted  as  an  engine  of  war,  a  tardiness  in  great 
measure  due  to  the  false  sentimentality  which,  until  a  recent  period, 
banned  the  torpedo  as  an  inhuman  and  unchristian  means  of  destroy- 
ing an  enemy.  This  sentimentality,  it  may  be  remarked,  has  never 
prevented  Christians  from  mowing  down  an  enemy  with  grape-shot 
and  canister,  or  setting  fire  to  his  ships  in  order  to  roast  as  many  of 
their  crews  as  j>ossible  ;  hence  it  is  difficult  to  see  the  consistency  of 
such  humane  scruples. 

Among  the  arguments  urged  against  the  introduction  of  the 
torpedt)  was  that  its  use  would  not  foster  the  bravery  and  chivalry 
which  have  characterised  the  naval  profession,  more  especially  that  of 
Great  Britain  ;  and  Great  Britain,  having  the  most  powerful  Navy  of 
the  world,  and  claiming  the  title  of  Mistress  of  the  Seas,  did  not 
deem  it  prudent  to  encourage  a  mode  of  warfare  which  would  tend 
to  place  heron  an  equality  with  weaker  nations.  Were  it  not  for  this 
obvious  reason,  she  would  no  doubt  have  given  particular  attention 
to  so  effectual  a  means  of  destroying  an  enemy,  and  would  long  ago 
have  brought  the  torpedo  to  perfection,  since,  at  the  date  of  its 
invention,  she  was  the  leading  nation  in  the  mechanical  arts,  and 
her  inventors  would  soon  have  overcome  the  difficulties  which  stood 
in  the  way  of  practically  using  this  arm.  Now  that  she  sees  every 
nation  adopting  the  torpedo,  and  her  splendid  fleet  of  ironclads 
imperilled,  she  is  with  characteristic  energy  making  every  effort 
towards  the  improvement  of  this  most  terrible  engine  of  war,  and  will 
doubtless  bring  it  to  a  greater  state  of  perfection,  both  for  offence 
and  defence,  than  it  has  yet  attained.  As  the  torpedo  has  now 
become  a  vital  necessity  to  Great  Britain,  she  will  lose  no  time  in 
adapting  it  to  all  operations  of  naval  warfare  ;  and  as  it  is  generally 
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adopted  among  the  navies  of  the  world,  she  will  provide  effectual     Admiral 

.      ,  ,  .in  Porter^ 

means  of  resistmg  it  when  sent  against  her  fleets.  u.s.n. 

Whatever  prejudices — sentimental  or  otherwise — may  once  have 
existed  against  the  torpedo,  they  have  all  vanished  before  the 
necessities  of  the  time.  Self-defence  is  the  first  consideration  with 
nations  as  with  individuals ;  and  it  is  now  conceded  that  Governments 
subserve  not  only  their  own  interests,  but  those  of  mankind,  by 
using  a  weapon  that  will  soonest  decide  the  result  of  war,  and  which 
will  most  effectually  protect  their  coasts. 

On  looking  back  to  the  War  of  1812,  when  eighteen  and  twenty- 
four  pounders  were  the  largest  guns  we  possessed,  we  wonder  that 
nations  could  ever  have  relied  on  such  feeble  engines,  or  expected 
great  results  from  their  use.  In  recent  years  monster  rifled  guns 
have  been  invented,  throwing  upwards  of  two  thousand  pounds' 
weight  of  metal,  and  mounted  on  huge  floating  batteries  almost 
impervious  to  shot  and  shell.  One  such  vessel  might  have  destroyed 
all  the  fleets  Nelson  ever  commanded,  and  have  bid  defiance  to  the 
works  of  a  Vauban ;  it  would  heed  the  forty-two  pounders  of  the  past 
about  as  much  as  an  iceberg  would  a  volley  of  peas. 

There  is  no  human  invention  that  is  not  susceptible  of  improve - 
riient.  This  seems  to  be  a  law  of  Nature,  by  which  man's  inventive 
faculties  are  kept  ever  on  the  alert,  and  nations  are  advance<i  in  the 
arts  of  war  as  well  as  of  peace. 

It  may  seem  a  strange  thesis  to  maintain,  that  the  torpedo  is  a 
beneficent  invention,  yet  all  peace-loving  men  should  approve  of  it, 
inasmuch  as  it  tends  to  preserve  peace  and  to  prevent  powerful 
nations  from  trampling  on  their  weaker  neighbours.  Nations  are 
not  half  so  apt  to  go  to  war  to-day  as  they  were  a  few  years  ago  when 
the  torpedo  was  considered  a  doubtful  auxiliary,  quite  as  likely 
to  prove  disastrous  to  the  operator  as  to  the  enemy.  We  have  seen 
the  caution  with  which  England  and  Eussia  watched  each  other 
during  the  crisis  of  the  Eastern  question,  and  the  wily  game  both 
played.  Time  was  when  Britannia  would  have  struck  a  blow  first 
and  treated  afterwards ;  but,  since  her  last  great  naval  wars,  which 
gave  her  victory  at  almost  every  step,  new  elements  have  been  im- 
ported into  warfare  afloat — elements  which,  as  a  rule,  meet  with  no 
particular  favour  among  naval  officers  generally. 

Space  would  fail  me  to  describe  here  the  various  forms  of  the 
torpedo,  as  it  has  been  successfully  modified  and  improved ;  and  all 
that  I  can  attempt  to  do  within  the  limits  of  this  article  is  to  note 
the  principal  stages  of  its  development.  •  .  • 

In  1861  a  new  era  in  naval  warfare  was  inaugurated.     The  in-* 
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Admiral     geouity  of  EricssoD  brought  forth  the  famous  'Monitor',  and  the  energy 
U,S,N,      of  the  Southern  naval  officers  who  hjid  joined  the  Confederacy  ren- 
dered  the    '  Merritnac '   almost    invincible.      These  were  then    the 
most  powerful  vessels  in  the  world ;  and  the  people  of  this  country 
will  never  forget  the  peculiar  sensation  they  experienced  when    it 
was  announced  that  the  huge  '  Merrimac '  had  broken   loose,   was 
destroying  everything  in  her  track,  and  threatening  to  proceed  to 
Washington  and  hoist  the  rebel  flag  on  the  Capitol.     This  sudden 
onset  of  so  terrible  an  adversary  at  once  induced  our  Government  to 
devote  attention  to  the  subject  of  torpedoes,  which  they  had  so  long 
neglected ;    and  in  this  they  were  stimulated  by  the  action  of  the 
Confederate  naval  authorities,  who,  owing  to  our  superiority  in  ships, 
had  devoted  all  their  energy  and  ingenuity  to  this  method  of  warfare. 
Being  well  informed  of  the  number  of  ironclads  we  were  building, 
and  seeing  the  hopelessness  of  contending  against  such  odds,  even 
by  the  purchase  of  ships  abroad,  the  f^nfederates  were  forced  to 
adopt  new  modes  of  defence.     They  were  aware  that  our  iron  ships 
were  practically  impenetrable  to  the  most  improved  artillery,   and 
determined  to  meet  us  with  a  new  element  of  war,  which  they  felt 
would  outweigh  the  power  of  any  vessels  we  could  bring  against  it. 
No   matter   how  strong   an   ironclad    may  be,  or  how   difficult    to 
penetrate  with  shot  or  shell,  the  bottom  of  the  ship  is  always  a  point 
of  weakness,  and  is  actually  more  vulnerable  than  that  of  a  wooden 
vessel,  having  less  elasticity  and  less  resisting  power  under  water. 
To  this  part  of  our  vessels,  then,  the  Confederates  dett^rmined  to  pay 
particular  attention,  with  what  success  will  appear  in  the  history  of 
the  torpedo  warfare  which  they  inaugurated.     With  such  a  great 
extent  of  sea-coast  open  to  the  attack  of  our  cruisers,  and  with  the 
numerous  navigable  rivers  which  traverse  the  South,  the  Confederates 
had   extensive   facilities    for    using   the  torpedo,  and    a  reasonable 
prospect  of  success  in  driving  us  from  their  inland  waters. 

Without  entering  into  details,  I  will  state  that,  a  short  time  after 
the  design  was  formed  of  using  the  torpedo  extensively,  a  torpedo 
corps  was  established  by  the  Confederates,  which  had  exclusive  control 
of  this  arm  of  defence.  Competent  officers  who  had  served  in  the 
United  States  Navy  were  mostly  in  command  of  the  parties ;  and,  as 
far  as  I  can  learn,  the  system  was  first  employed  in  the  channels  of 
approach  to  Wilmington  and  Charleston,  and  later  in  the  harbour  of 
Mobile.  Besides  their  forts,  these  places  were  defended  by  sunken 
torpedoes,  which  were  protected  from  any  interference  by  the  batteries 
near  at  hand.     There  is  no  end  to  the  shapes  and  characters  of  these 
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Confederate  infernal  machines,  which  are  graphically  described  in  Admiral 
the  excellent  work  on  *  Torpedoes  '  by  Lieutenant-Commander  J.  S.  u.s.x, 
Barnes,  U.S.N. 

Most  of  the  Southerti  seaports  fell  into  our  possession  with  com- 
parative facility ;  and  the  difficulty  of  capturing  Charleston,  Savimnah, 
Wilmington,  and  Mobile,  was  in  a  measure  owing  to  the  fact  tliat  the 
approaches  to  these  places  were  filled  with  various  kinds  of  torpedoes, 
laid  in  groups,  something  on  the  plan  of  Fulton  and  Colt,  and  fired 
by  electricity.  The  introduction  of  this  means  of  defence  on  the 
side  of  the  Confederates  was  for  a  time  a  severe  check  to  our  naval 
forces,  for  the  commanders  of  squadrons  felt  it  their  duty  to  be  very 
careful  when  dealing  with  an  element  of  warfare  of  which  they  knew 
so  little,  and  the  character  and  disposition  of  which  it  was  so  difficult 
to  discover.  In  this  system  of  defence,  therefore,  the  enemy  found 
their  greatest  security ;  and,  notwithstanding  all  the  effi^rts  of  I)u 
Pont  and  Dahlgren,  Charleston,  Wilmington,  and  Savannah  remained 
sealed  against  our  naval  forces  until  near  the  close  of  the  war.  Many 
acts  of  heroism  were  performed,  and  the  lives  of  gallant  officers  and 
men  sacrificed,  to  remove  these  formidable  obstructions  ;  but  as  fast 
as  the  infernal  machines  were  taken  away  by  our  forces,  fresh  ones 
were  put  in  their  places,  backed  by  piles  and  other  obstructions,  and 
directly  under  cover  of  the  enemy's  heavy  guns.  There  was  never  an 
occasion  when  the  utility  of  torpedoes  was  so  fully  illustrated  as 
during  our  blockade  of  the  Southern  ports.  They  kept  our  ships 
out,  and  allowed  the  blockade-runners  to  pass  in  with  impunity,  sup- 
plying the  enemy  with  the  sinews  of  war  until  near  the  end  of  the 
contest,  when  the  last  of  these  strongholds.  Fort  Fisher,  was  cap- 
tured. The  Confederates  did  not  use  torpedoes  at  the  forts  below 
New  Orleans  when  they  were  captured  by  the  naval  forces,  otherwise 
it  might  have  been  a  more  difficult  operation.  The  wonder  is  that 
they  were  not  used,  as  the  place  offered  many  facilities  for  planting 
andfiringthemas  our  fleet  passed  up, or  floating  themdown  on  theships 
anchored  inthestream  below  the  forts,  where  for  many  days  they  offered 
fair  objects  for  this  kind  of  enterprise.  I  am  confident  that  with 
our  present  knowledge  of  the  subject  no  fleet  could  pass  those  forts. 

When  I  took  command  of  the  Mississippi  squadron  in  1862,  I 
was  almost  immediately  called  upon  to  assist  the  army  in  the  attack 
on  Vicksburg,  and  heard  for  the  first  time  that  the  Yazoo  River, 
where  the  army  under  General  Sherman  intended  to  disembark,  was 
filled  with  torpedoes.  I  at  once  sent  a  force  in  that  direction,  under 
Captain  Waike,  to  clear  the  river  of  obstructions.  The  duty  was 
a  dangerous  one,  and  officers  and  men  were  much  exposed  while 
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Admiral    dragging  the  river,  cutting  the  wires,  and  bringing  the  torpedoes 
U,s.x,     ashore.      The    machines  would    sometimes  explode,  but,   thanks  to 
careful  handling,  no  material  damage  was  done.     Officers  and   men 
had  already   learned    to  respect  those  little  lumps  of  iron,  which, 
without  warning,  could  send  a  whole  ship's  crew  to  destruction.      All 
the  time  our  people  were  at  work  at  this  dangerous  duty,  they  were 
tired  upon  by  shaq)shooters  from  rifle-pits  along  the  river  banks; 
but  these  were  finally  driven  away  by  grape  and  canister  from  the 
gunboats,  which  were  as  obnoxious  to  the  Confederates  as  their  tor- 
I>edoes  were  to  us.     The  river  had  been  dragged  for  a  distance  of 
eighteen  miles,  and  there  was  a  fair  prospect  of  removing"  all  the 
torpedoes  without  loss,  when  one  exploded  under  the  bow  of  the  iron- 
clad *  Cairo,'  Lieutenant-Commander  Selfridge,  and  in  less  than  three 
minutes  that  fine  vessel  went  to  the  bottom.     Fortunately,  there  was 
no  loss  of  life,  the  oflBcers  and  crew  being  picked  up  by  surrounding 
boats.     This  was  a  great  success  for  the  enemy,  for  with  a  fifty-dollar 
torpedo,  they  had  succeeded  in  destroying  an  ironclad  costing  three 
or  foiu"  hundred  thousand.     However,  the  Yazoo  River  was  for  a  time 
completely   freed  of  tori)edoes,  and   General  Sherman    landed  his 
army  at  the  best  ix)int  on  the  river  without  being  molested  by  the 
Confederates. 

The  next  accident  I  had  from  torpedoes  occurred  on  the  same 
river  later  in  the  war.     Lieutenant-Commander  J.  G.  Walker  had 
been  sent  in  the  ironclad  'Baron  de  Kalb,'  a  sister  vessel  to  the 
*  Cairo,'  to  destroy  the  enemy's  Navy  Yard  at  Yazoo  City.    When  our 
force  arrived  off  the  town,  the  enemy's  troops  oj^ened  fire  with  ar- 
tillery on  the  ironclad  and  her  consorts,  and  Walker,  steaming  rapidly 
ahead,  returned  the  fire.     In  a  moment  the  bow  of  his  vessel  was 
blown  into  the  air  by  the  explosion  of  a  submerged  torpedo,  and  all 
hands  were  swimming  in  the  river,  but  were  rescued  by  the  boats  of 
the  accomi)anying  vessels,  while  their  own  vessel  went  to  the  bottom 
a  total  loss.     This  catastrophe  did  not  prevent  those  gallant  fellows 
from  pushing  ahead  and  capturing  the  town,  destroying  the  Navy 
Yard  and  two  powerful  ironclad  rams  on  the  stocks,  and  filling  their 
remaining  vessels  with  ordnance  and  other  valuable  stores  captured 
from  the  enemy.     Thus  it  will  be  seen  that  the  torpedoes  in  no  wise 
demoralised  our  men.    When  the  '  Baron  de  Kalb'  was  afterwards  ex- 
amined, it  y,n»  found  that  the  three  nine-inch  bow  guns  were  thrown 
upon   their  backs,  and  the  vessel  and  engine  completely  knocked 
to  pieces.     Yet  the  torpedo  that  did  the  mischief  was  simply  a  three- 
gallon  demijohn  filled  with  powder  and  ignited  by  a  friction-fuse, 
a  more  primitive  machine  than  Fulton  had  ever  experimented  with. 
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From  this  time  forward  we   heard  more  of  torpedoes,  but,    as     Admiral 
stringent  regulations  were   issued   regarding   them,  no   mishap   of     u!s^n, 
consequence  occurred;   but  vessels   ascending   small   rivers   always 
carried  in  advance  a  long  pole  bearing  a  deep  net,  with  which  to 
scoop  up  any  torpedoes  that  might  be  in  the  way. 

About  May  1864,  a  new  description  of  Confederate  torpedo  was 
brought  to  my  notice.  By  assiduous  watching  of  small  boats  crossing 
the  Mississippi,  I  succeeded  in  capturing  a  package  of  despatches 
which  fully  explained  the  organisation  of  a  corps  of  Confederate  tor- 
pedo-setters, together  with  the  names  of  the  parties  concerned,  and 
their  commissions  signed  by  Mr.  Mallory,  '  Secretary  of  the  Navy.' 
This  old  sea-dog,  not  having  any  vessels  wherewith  to  operate  on  the 
ocean,  except  the  one  commanded  by  Semmes,  his  heau  ideal  of  an 
incendiary,  organised  a  body  of  horse-marines  to  patrol  the  shore, 
who  were  directed  to  sink,  burn,  and  destroy  every  Union  vessel  on 
the  Mississippi  and  its  tributaries  by  means  of  the  new  style  of 
infernal  machines.  In  order  to  circumvent  these  machinations,  I 
appointed  a  corps  of  detectives  to  travel  in  all  merchant  steamers, 
and  win  the  confidence  of  the  rebel  operators.  Some  of  the  latter 
ended  their  career  very  suddenly.  The  general  order  which  I 
thought  necessary  to  issue  at  that  time  recites  the  reckless  character 
of  the  people  with  whom  we  had  to  deal,  who,  notwithstanding  their 
diabolical  warfere,  would  under  other  circumstances  have  been 
suflBciently  tender-hearted  if  called  upon  to  use  only  eighteen- 
pounders.  One  very  valuable  vessel  was  destroyed  by  these  infernal 
machines.  She  was  used  as  a  '  wharf- boat,'  or  store-ship,  at  the 
Mound  City  Navy  Yard,  was  six  hundred  feet  long  and  sixty  wide, 
and  filled  with  stores  for  the  fleet.  Notwithstanding  the  greatest 
vigilance  was  exercised,  a  torpedo  resembling  a  lump  of  coal  was 
introduced  on  board,  and  the  vessel  was  destroyed  by  the  fire  which 
took  place  after  the  explosion.  At  the  time  of  this  occurrence,  my 
flag-ship,  the  *  Black  Hawk,'  was  made  fast  to  the  wharf-boat,  and  the 
first  notice  I  had  of  her  danger  was  a  slight  exj)losion,  when  the  whole 
vessel  was  immediately  wrapped  in  flames.  Here  wjis  a  torpedo 
beneath  the  notice  of  the  Bushnells  and  Fultons,  yet  sufficiently 
effective  in  its  particular  line. 

It  would  perhaps  require  a  subtle  casuist  to  determine  how  far 
such  contrivaiices  are  justifiable  in  war.  My  own  reason  and  experi- 
ence have  taught  me  that  the  most  prompt  and  harassing  measures 
are  the  best ;  and  if  ever  war  is  made  so  dangerous  that  every  com- 
batant will  to  a  certainty  be  killed,  then  there  is  an  end  of  the  busi- 
ness, and  the  Peace  Society  can  put  up  their  shutters.     I  had  rathpr 
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Aiimirai    an  exciting  time  with  some  of  the  explosive  land-torpedoes  operated 
(LS^N,     by  Secretary  Mallory's  horse-marines.      In  the  fall  of  1864   I  was 
at   Dutch   Gap   on   James    River,   making  arrangements    for     the 
government  of  the  naval  forces  left  to  take  care  of  the  obstructions 
in  that  stream,  and  to  prevent  the  rebel  fleet  coming  down  while  I 
was  absent  at  Fort  Fisher.     General  Butler  came  up  soon  afterwards 
in  a  swift  steamer  called  the  *  Greyhound,'  and,  as  he  desired  to  see 
me  on  some  public  business,  I   started  to  accompany  him  in  that 
vessel  to  Fortress  Monroe.    Dutch  Gap  was  then  the  rendezvous  for  all 
kinds  of  people  who  were  working  on  the  famous  canal ;  many  of  them 
their  own  mothers  would  not  have  recognised,  and,  a  thing  that  could 
hardly  have  been  prevented,  emissaries  from  the  enemy's  camp  fre- 
quently visited  the  place.     As  we  steamed  down  the  river  I  drew 
General  Butler's  attention  to  several  rough-looking  fellows  on  deck, 
and  he  ordered  the  vessel   rounded-to  at  Bermuda    Hundred,   and 
turned  the  strangers  over  to  a  guard.     We  then  continued  on  our 
way,  but  in  about  half  an  hour  an  explosion  took  place  in  or  near  the 
furnaces,  and  the  vessel  was  almost  immediately  in  flames  amidships. 
The  crew  jumped  overboard,  and  we  in  the  after-part  lowered  a  boat 
and  just  managed  to  esciipe  from  the  flames.      It  was  my  belief  that 
the  men  we  had  set  on  shore  had  deposited  some  of  their  infernal 
machines  among  the  coal ;  at  the  proper  time  they  exploded,  and  the 
result  was  the  loss  of  a  beautiful  steamer,  with  a  fine  lot  of  horses 
belonging  to  the  General.     The  work  of  these  incendiaries  was  so 
thoroughly  done  that  in  ten  minutes  from  the  time  of  the  fire  break- 
ing out  not  a  vestige  of  the  steamer  remained. 

During  the  Red  River  Expedition,  in  the  spring  of  1864,  the 
Confederates  used  every  effort  to  give  us  a  warm  reception,  and 
torpedoes  were  planted  all  along  the  river,  which  we  removed  as  we 
passed  up.  On  our  return  down  the  river,  the  '  East  port,'  a  splendid 
and  costly  ironclad  ram,  struck  a  torpedo,  which  apparently  contamed 
not  more  than  twenty  pounds  of  powder,  and  in  ^we  minutes  the 
vessel  sank  in  shoal  water.  I  brought  to  the  assistance  of  her  com- 
manding officer  two  heavy  pumjvboats,  and  by  pumping  and  bailing 
managed  to  get  her  200  miles  farther  down  the  river,  where  her 
progress  was  effectually  stopped  by  a  tremendous  barrier  of  logs. 
Anv  attempt  to  force  the  ironclad  through  this  would  have  exposed 
the  rest  of  the  vessels  to  destruction,  many  of  them  being  already 
badly  cut  up,  so  I  ordered  the  '  Etistport'  to  be  blown  up.  This  was 
the  last  vessel  of  my  command  that  was  sunk  by  torpedoes  on  th«^ 
Western  waters  ;  but  had  Mallory's  horse-marines  shown  common 
^T)ergy  and  intelligence  in  resisting,  with  their  torpedoes,  our 
advance  up  Red  River,  few  if  any  of  our  vessels  would  have  escaped. 
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I  mention  these  occurrences  to  show  how  very  destructive  a  small  Admiral 
quantity  of  powder  or  guncotton  can  be  made  to  an  enemy  afloat;  u.s.N, 
and,  although  Fulton  was  so  violently  opposed  and  ridiculed,  he  was 
not  much  out  of  the  way  in  advocating  a  torpedo  corps,  to  consist  of 
1,000  boats,  with  their  complement  of  oflScers  and  men,  to  attack 
the  enemy's  vessels,  wherever  they  could  be  found  at  anchor  or  in  a 
calm.  In  Fulton's  day  such  a  notion  received  less  encouragenient 
than  would  now  a  scheme  for  transporting  passengers  to  the  Paris 
Exposition  by  a  balloon.  Of  late  years,  so  great  has  been  the  progress 
made  in  the  sciences  and  mechanic  arts  that  there  is  no  longer 
room  to  question  the  success  of  this  once  dubious  system  of  naval 
warfare. 

All  told,  we  lost  nearly  twenty  vessels  from  torpedoes  during  the 
war  of  the  rebellion.  Most  of  the  occurrences  were  simply  mentioned 
in  the  public  despatches  of  the  time,  and  are,  hence,  not  familiar  to 
the  general  reader.  Persons  unacquainted  with  a  sea-life  are  apt  to 
imagine  it  a  fine  thing  to  be  a  naval  officer,  roaming  about  the  world 
in  a  noble  ship,  with  all  sail  set  alow  and  aloft,  and  doubtless  it  is  a 
privilege  to  serve  one's  country  in  so  honourable  a  calling ;  but  this 
is  only  the  rose-coloured  view  of  the  matter,  and  there  are  very 
many  incidents  in  the  profession  which  would  be  exceedingly  dis- 
tasteful to  a  landsman — among  them  the  liability  to  being  blown  to 
atoms  when  skimming  over  the  bosom  of  a  summer  sea.  Who  does 
not  remember  the  fate  of  the  gallant  Craven  and  his  officers  and 
men,  when  fearlessly  advancing  in  the  '  Tecumseh  '  to  the  attack  on 
Mobile,  how  the  ship  encountered  a  hundred-pound  torpedo,  and 
in  30  seconds  after  the  explosion  went  to  the  bottom,  leaving  but  a 
few  survivors  to  tell  the  story?  Here  was  a  vessel,  costing  over 
a  million  dollars,  destroyed  by  a  small  torpedo  which  cost  less  than 
one  hundred. 

The  case  of  the  *  Commodore  Jones,'  a  large  gunboat  that  was 
blown  up  at  Deep  Bottom,  on  James  River,  was  a  particularly 
I)ainful  one.  This  vessel  was  at  the  time  employed  in  dragging  for 
torpedoes,  and  was  surrounded  by  row-boats  employed  in  the  same 
service.  The  captain  having  been  notified  by  a  negro  pilot  that  he 
was  near  sunken  torpedoes,  the  gunboat's  engines  were  stopped  and 
she  commenced  backing.  Scarcely  had  she  gathered  stem-way, 
*  when  suddenly  and  without  any  apparent  cause  she  ai)peared  to  be 
lifted  bodily,  her  wheels  rapidly  revolving  in  the  air,  and  persons 
declared  they  could  see  the  green  grass  of  the  river  bank  beneath 
her  keel.  An  immense  fountain  of  foaming  water  shot  to  a  great 
height,  followed  by  a  denser  column  thick  with  mud.  The  vessel 
absolutely  crumbled   to  pieces,  dissolved   as   it  were  in   mid-air, 
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Afimirai  eoveloped  by  the  falling  spray,  mud,  water,  and  smoke.  When  the 
ir.s.y.  excitement  of  the  explosion  subsided,  not  a  vestige  of  the  vessel 
remained  in  sight,  except  small  fragments  of  her  frame  which  came 
shooting  to  the  surface.'  Nearly  every  one  on  board  was  killed  or 
wounded.  This  vessel  was  destroyed  by  a  charge  of  about  two 
thousand  jx>und8  of  powder  contained  in  a  tank  and  fired  by  electric 
wires.  It  is  needless  to  say  that  this  catastrophe  checked  the  advance 
of  the  other  vessels  astern  of  the  *  Jones,'  hut  measures  were  im- 
mediately taken  to  capture  the  torpedo-operators,  who,  to  save  their 
lives,  pointed  out  the  location  of  other  infernal  machines,  and  ex- 
plained the  secrets  of  their  torpedo  service. 

The  Confederates  took  particular  pains  to  defend  the  James  River 
by  torpedoes,  which  had  the  effect  of  completely  closing  it  against 
the  approach  of  the  United  States  vessels.  Our  fleet  would  have 
been  destroyed  in  detail  had  it  attempted  to  force  its  way  up  against 
the  concealed  torpedoes  protected  by  heavy  batteries.  In  the  early 
I)art  of  1 864  the  Confederates  had  completed  their  system  of  defence 
throughout  the  South,  and  the  diflSculty  of  approaching  their  strong- 
holds through  their  lines  of  toq^edoes  was  almost  insurmountable. 
The  ideas  of  Fulton  seemed  to  have  taken  possession  of  our  humane 
friends  at  the  South,  and  it  would  require  a  book  to  describe  all  the 
incidents  connected  with  Confederate  torpedo  warfare,  and  to  recite 
the  damage  we  sustained  in  the  latter  part  of  the  war,  when  the 
enemy  had  by  means  of  blockade-runners  imported  hundreds  of 
electric  batteries,  and  tons  of  iron  carcases  to  be  filled  and  distributed, 
as  occasion  required,  through  all  parts  of  the  Confederacy.  Every 
navigable  stream  within  their  jurisdiction  was  amply  defended  by 
submarine  batteries ;  and  General  Beauregard  remarked  concerning 
Charleston,  that  he  attached  more  importance  to  one  of  his  pet  tor- 
pedoes for  the  defence  of  that  place  than  to  ^ve  ten-inch  guns  ;  and 
well  he  might,  since  our  ironclads  were  impervious  to  the  latter,  and 
entirely  vulnerable  to  the  torpedoes. 

The  following  is  a  list  of  our  vessels  destroyed  or  severely 
damaged  after  the  Confederates  had  succeeded  in  getting  their 
toq^edo  system  in  full  operation.  Some  of  the  saddest  episodes  of 
the  war  were  in  connection  with  the  loss  of  these  vessels — '  Cairo,' 
*  Baron  dc  Kalb,'  '  Eastport,'  a  wharf-boat,  '  Commodore  Jones,' 
'Tecumseh,'  '  Ostego,' '  Basely,'  '  Patapsco,'  *  Harvest  Moon,'  *  Mil- 
waukee,' '  Osage,'  '  Kodolphe,'  *  Scioto,'  '  Ido,'  '  Althea,'  '  Housatonic  ' 
—  to  say  nothing  of  injuries  to  vessels,  destruction  of  boats,  and  a 
somewhat  demoralising  effect  temporarily  produced  on  a  Navy  which 
has  never  yet  declined  to  attempt  the  most  hazardous  undertakings. 
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If,  after  investigating  the  results  of  torpedo  warfare  since  the  Admiral 
year  1862,  any  one  will  undertake  to  decide  against  its  efficiency,  I  if.s.N. 
should  give  hini  little  credit  for  judgment.  Had  we  established  at 
the  beginning  of  the  war  a  torpedo  corps  superior  to  that  of  the 
Confederates,  supplied  with  the  modern  appliances,  we  might  success- 
fully have  fought  torpedo  with  torpedo,  and,  if  the  Confederates 
blocked  up  the  inside  of  their  rivers,  we  could  have  blocked  up  the 
outside  channels  with  such  contrivances  that  the  blockade-runners 
would  either  have  been  blown  up  or  kept  out  of  the  harbours,  and  the 
enemy  would  soon  have  been  deprived  of  the  sinews  of  war.  In 
whatever  shape  torpedoes  are  employed,  there  are  always  two  sides 
to  the  game,  and  it  must  not  be  supj^osed  that  it  will  belong  ex- 
clusively to  one  party.  We  showed  during  the  war  either  a  want  of 
intelligence  in  not  using  torpedoes,  or  an  excess  of  humanity,  and  a 
rash  confidence  of  easily  overcoming  a  vigilant  and  energetic  foe,  a 
confidence  which  was  not  justified  by  our  experience  as  the  war  went 
on.  But  since  the  close  of  the  war  we  have  paid  particular  attention 
to  the  subject,  and  at  present  are  as  well  informed  in  all  that  relates 
to  the  torpedo,  and  as  ready  to  discard  oiu-  false  notions  of  humanity, 
as  any  other  nation,  for  at  present  the  naval  Powers  of  the  world  are 
acting  as  if  they  almost  believed  in  Fulton's  prophecy,  that  the 
torpedo  would  *  finally  revolutionise  all  naval  warfare.' 

Hitherto  I  have  alluded  principally  to  the  torpedo  as  used  for 
the  defence  of  rivers  and  harbours,  but  that  is  not  the  most  formidable 
mode  of  employing  it.  Since  the  close  of  our  war  the  torpedo-vessel 
has  been  successfully  developed  ;  and  now  that  the  nations  of  Europe 
have  constructed  great  ironclad  fleets  armed  with  monster  guns,  the 
admiration  of  the  world,  behold  there  springs  into  existence  this 
little  ocean  scorpion,  bristling  with  outriggers  and  exploding  tails, 
and  endowed  with  a  speed  suflScient  to  overtake  or  escape  from  the 
strongest  ships !  A  naval  oflScer  might  almost  stand  aghast  at  the 
prospect  of  his  ship  being  struck  unawares  by  one  of  these  stealthy 
and  eflTective  sea^evils.  He  will  dread  them  in  the  future  as  the 
whale  dreads  the  sword-fish :  when  once  the  enemy  has  struck,  there 
is  no  hope  of  escape  ;  and  the  blockheads  who  have  pooh-poohed  the 
torpedo-vessel  as  a  harmless  affair,  will  be  the  first  to  surround  their 
ships  with  logs  and  nets,  so  as  not  to  be  blown  into  eternity  while 
quietly  eating  their  dinners. 

The  Confederates  were  the  first  to  use  the  toii>edo-boat  and 
began  by  launching  several  cigar-shaped  vessels,  each  about  50  feet 
long,  propelled  by  steam,  and  carrying  a  torpedo  on  the  end  of  a 
boom,  which  could  be  run  out,  lowered  under  a  ship's  bottom,  and 
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Umind    fired.     These  vessels  were  called  *  Davids,'  in  allusion,  I  suppose,  to 

r.s.iv.     the  story  of  David  and  Goliath.     The  *  Davids '  were  rather  crude 

affairs,  and  drowned  their  own  people  oftener  than  those  they  u^ere 

in  pursuit  of,  but  they  kept  our   blockading  forces    very    uneasy, 

harassing  them  continually.     On  the  night  of  October  5,  1863,  a 

*  David  '  got  alongside  the  ironclad  *  New  Ironsides,'  off  Charleston, 
and,  exploding  a  torpedo  against  her  side,  shook  the  ship  terribly, 
and  did  considerable  damage.  On  the  night  of  February  17,  1864, 
a  '  David '  attacked  the  sloop-of-war  *  Housatonic '  lying  at  anchor 
outside  Charleston  Harbour,  and  blew  a  hole  in  the  ship's  bottom, 
which  caused  her  to  sink  in  a  few  moments.  After  the  war  it  was 
discovered,  on  examination  of  the  wreck  of  the  *  Housatonic '  by 
divers,  that  the  torpedo-boat  which  destroyed  her  had  run  partly  into 
the  opening  made  by  the  explosion,  so  that  all  on  board  the  *  David ' 
found  a  watery  grave. 

Many  of  our  vessels  were  at  different  times  during  the  war 
attacked  by  torpedoes  fitted  to  steam  launches,  which  did  g^eat 
damage,  rendering  the  vessels  useless,  at  least  for  the  time  being  ; 
among  the  vessels  lost  in  this  way  were  the  *  Minnesota '  and  the 

*  Wabash,'  two  of  our  largest  frigates.  These  torpedo-boats  were 
small  affairs,  mostly  improvised  for  the  occasion,  with  incomplete 
apparatus  and  insufficient  charges ;  but  they  were  a  step  in  the  right 
direction,  and  are  the  originals  of  the  perfected  torpedo-vessel  which 
will  in  the  future  decide  the  issues  of  naval  battles. 

The  nations  of  Europe  are  now  actively  engaged  in  perfecting 
the  torpedo-vessel,  and  the  results  are  very  encouraging.  Torpedo- 
boats  of  great  speed  and  capacity  for  mischief  have  been  designed ; 
while  England,  with  characteristic  stubbornness,  has  so  far  done  little 
in  this  direction,  trusting  more  to  her  iron  bulwarks  and  stout  tars 
than  to  a  mode  of  warfare  which  the  conservative  blue-jacket  will  still 
insist  upon  styling  contemptible  and  cowardly,  fit  only  for  Chinamen 
and  Feejee  Islanders.  At  this  moment  no  nation  can  afford  to  ignore 
the  torpedo,  either  as  an  offensive  or  defensive  weapon ;  to  do  so 
would  be  evidence  that  they  bad  not  observed  the  recent  great  im- 
provements, or  that  observation  had  taught  them  nothing.  When  I 
hear  a  naval  officer  speak  contemptuously  of  the  torpedo,  saying  that 
it  can  be  of  no  great  use  in  time  of  war,  I  set  him  down  as  one 
whose  opinion  is  of  no  consequence  on  that  or  any  other  professional 
subject,  for  he  has  either  benefited  nothing  by  experience,  or  has 
never  had  any  experience  by  which  to  benefit.  It  is  true  that  the 
torpedo  will  not  so  change  the  character  of  naval  war  that  great  ships 
will  be  dispensed  with ;  for,  in  proportion  as  this  engine  is  developed. 
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new  contrivances  for  withstanding  it  will  be  invented.     The  nation    Admiral 

®  Porter, 

that  possesses  the  most  powerful  fleets  will,  as  heretofore,  dominate      U.S.X, 
its  adversaries  on  the  sea,  and  we  shall  live  to  see  {>erfected  torpedo- 
vessels  engaging  other  torpedo-vessels  on  the  ocean,  as  we  see  the 
light-cavalry  combats  of  two  contending  armies. 

The  idea  has  got  abroad  among  superficial  observers  that  large 
ships  of  the  present  type  will  disappear  before  the  advent  of  the  new 
torpedo-boat,  and  that  torpedoes  planted  in  channels  will  render 
forts  and  heavy  guns  unnecessary — an  opinion  which  is  not  shared 
by  experienced  persons.  Under  the  guns  of  a  heavy  fleet  torpedoes 
can  be  raised  from  a  channel  at  night,  by  men  in  submarine  armour, 
or  the  machines  can  be  made  useless  by  cutting  the  firing  wires,  or 
ships  can  use  certain  appliances  which,  in  many  cases,  will  neutralise 
the  eflFects  of  torpedo-boats.  A  watchful  commander  will  be  always 
on  the  alert  for  these  little  sea-devils,  his  nets  ready  for  service,  and 
his  own  torpedo-launches  on  the  qui  vive.  At  night  his  electric 
lights  should  illuminate  the  surrounding  waters,  and  his  guns  be 
ready  to  pour  in  grape  on  an  approaching  foe.  It  is  true  that  tor- 
pedoes in  channels  at  times  stopped  the  advance  of  our  naval  forces 
during  the  late  civil  war,  but  we  had  not  always  a  sufficient  strength 
in  ships  and  guns  to  overcome  the  forts  which  were  always  ready  to 
drive  away  our  boats  when  groping  for  the  hidden  enemy.  The  tor- 
pedo is  a  powerful  adjunct  in  war,  but  nothing  more.  It  cannot 
bombard  an  enemy's  forts,  or  lay  his  cities  under  contribution,  nor 
can  it  cruise  for,  cut  up,  and  destroy,  a  merchant  marine.  It  cannot 
transport  troops  to  invade  a  foreign  country ;  it  is  simply  a  most 
destructive  and  harassing  machine,  making  war  much  more  horrible 
while  it  lasts,  but  incapable  of  successfully  operating  unless  backed 
by  powerful  ships,  which  will,  as  heretofore,  doubtless  prove  the  chief 
naval  strength  of  the  various  nations. 

Every  ship,  large  or  small,  can,  in  a  measure,  be  converted  into 
a  torpedo-vessel,  projecting  the  Whitehead  torpedo  from  her  sides, 
or  operating  the  Lay  torpedo  from  her  deck ;  and  the  greater  speed 
which,  other  things  being  equal,  a  large  vessel  must  have,  as  compared 
with  a  small  one,  would  perhaps  render  the  former  more  efficient  in 
this  mode  of  warfiire  than  the  latter.  Torpedoes,  in  combination 
with  rams,  will  so  far  change  the  character  of  naval  warfare,  that 
there  will  be  no  more  sea-battles  fought  in  extended  lines,  as  of  old, 
but  fleets  will  fight  in  groups  of  three  or  four  ships,  with  a  combina- 
tion including  the  gun-vessel,  ram,  and  torpedo,  so  that  each  can 
support  the  other,  and  an  intelligent  commander  can  manueuvre 
without  danger  of  collision  or  breaking  the  line  of  battle. 

I  I  2 
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AdmirtU  Some  of  the  swiftest  torpedo-boats  yet  constructed  are  on   the 

U,'s^y,  plan  of  Thomycroft,  of  England,  but  they  hardly  seem  to  deserve 
the  high  estimate  which  some  writers  have  put  upon  them,  for  in  a 
heavy  seaway  they  are  useless.  The  torpedo-vessel,  to  be  thoroughly 
eflFective,  should  be  able  to  keep  the  sea  in  any  weather,  steam  at 
the  rate  of  seventeen  knots,  be  wholly  impervious  to  grape,  and 
partly  so  to  shot,  and  be  fitted  with  all  the  improved  torpedo 
devices. 

The  United  States  have  as  yet  done  very  little  practically  in  the 
way  of  using  torpedoes.  Our  naval  vessels  are  fitted  with  a  torpedo- 
spar  which  is  now  out  of  date,  and  should  give  way  to  new  contri- 
vances. We  have  built  one  good  torpedo-vessel,  but  she  is  deficient 
in  speed,  without  which  no  vessel  of  this  kind  can  be  depended  upon 
at  sea ;  but  she  will  answer  very  well  for  harbour  defence,  until  im- 
proved machinery  is  provided  to  drive  her  fourteen  or  fifteen  knots. 
In  other  respects  she  is  a  formidable  vessel.  We  have  at  Newport, 
Rhode  Island,  an  excellent  school  for  instruction  in  torpedo  warfare, 
and  some  twenty  young  oflScers  graduate  there  each  year,  carrying 
with  them  information  which  in  case  of  war  will  be  of  the  greatest 
value.  We  possess  numerous  torpedo  inventions  which  have  been 
practically  tested  at  Newport  before  boards  of  oflScers.  Some  of 
these  contrivances  are  very  good,  and  others  suflftciently  primitive  ; 
but  I  hesitate  to  particularise  any  of  them,  since,  if  I  spoke  doubt- 
fully of  some,  their  inventors  would  consider  it  a  special  grievance. 

During  the  late  war  we  never  made  but  one  serious  attack  on 
the  Confederates  with  the  torpedo,  but  that  affair  was  too  remarkable 
to  pass  unnoticed  here.  The  Government  had  sent  to  Hampton 
Roads  three  steam-launches  fitted  with  torpedoes  on  the  end  of  a 
pole,  devised  by  Chief-Engineer  Wood  and  Assistant-Engineer  Lay. 
The  torpedo  consisted  of  a  copper  case  with  a  hollow  tube  through 
the.  centre,  at  the  bottom  of  which  was  fixed  a  cone  for  a  fulminate 
cap ;  at  the  end  was  an  iron  ball  to  act  as  a  plunger  and  explode  the 
cap,  the  ball  being  held  by  a  safety-pin.  An  inclined  partition 
divided  the  interior  of  the  torpedo  into  a  magazine  and  an  air- 
chamber.  The  disposition  of  the  charge  caused  the  torpedo  to  take 
position  in  the  water  with  the  chamber  uppermost,  with  the  trigger- 
line  attached  to  the  pin  to  lead  so  as  to  give  a  direct  pull  from  the 
boat.  The  poles  lay  alongside  the  boat,  and  when  run  out  took  an 
angular  course  under  a  ship's  bottom.  Lieutenant  Cushing  having 
given  personal  attention  to  the  fitting  of  these  steam-launches,  and 
having  originally  proposed  the  blowing  up  of  the  *  Albemarle,'  by 
direction  of  the  Depjutment  I  sent  him  to  execute  this  dangerous 
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duty.  He  was  fully  equipped,  and  had  instructions  to  proceed  to  Admiral 
the  sounds  of  North  Carolina,  communicate  with  the  commanding  u.s.x, 
officer  of  the  flotilla.  Commander  Macomb,  and  make  all  his  disposi- 
tions to  destroy  the  rebel  ram  (the  Confederate  ironclad  ram  '  Albe- 
marle '),  then  lying  off  Plymouth,  North  Carolina,  which  vessel  was 
bidding  defiance  to  our  flotilla  of  six  or  seven  vessels,  had  disabled 
some  of  them,  and  kept  all  hands  in  a  decidedly  uncomfortable  frame 
of  mind.  Everything  worked  well,  and  Cushing  was  not  discovered 
by  the  enemy  until  he  had  come  close  alongside  the  '  Albemarle,'  on 
the  night  of  October  27,  1864.  The  vessel  was  surrounded  by  logs 
and  other  obstructions.  In  pushing  his  pole  over  the  logs,  and 
forcing  his  boat  partly  through  them,  he  exploded  the  torpedo,  and 
the  *  Albemarle '  was  so  much  injured  that  she  sank  while  firing  upon 
Cushing  with  great  guns  and  small-arms.  The  torpedo-boai  filled 
with  water,  and  Cushing  and  some  of  his  brave  companions  escaped 
by  swimming ;  others  were  drowned,  and  the  rest  taken  prisoners. 
As  soon  as  Macomb  received  notice  of  Cushing's  success,  he  pushed 
up  a  back  inlet  as  I  had  directed,  and,  taking  the  enemy  in  the  rear, 
captured  the  town  of  Plymouth  and  the  defences,  with  some  nine  or 
ten  heavy  guns,  together  with  a  large  supply  of  small-arms,  stores, 
&c. — all  resulting  from  the  performance  of  a  little  torpedo-boat  with 
fifty  pounds  of  powder  on  the  end  of  a  pole  !  This  success  gave  us 
entire  control  of  the  sounds  of  North  Carolina,  which  control  we  ever 
afterwards  maintained. 

History  has  done  justice  to  this  affair,  and  Cushing  received  the 
most  enthusiastic  commendation  for  his  gallant  conduct ;  but  success 
was  also  owing  to  Commander  Macomb,  who  had  all  the  arrange- 
ments carried  out,  and  performed  so  gallantly  the  final  coup  by  which 
the  *  Albemarle '  fell  into  our  hands,  with  the  other  spoils  of  war. 
She  was  afterwards  raised,  and  found  to  be  unhurt,  with  the  excep- 
tion of  a  small  hole  in  her  bottom. 

Of  all  torpedo  experiments  this  was  the  most  interesting  that  ever 
came  under  my  observation-  Here  was  a  great  ironclad,  costing  per- 
haps a  million  dollars,  a  vessel  that  had  successfully  resisted  and 
inflicted  great  damage  on  a  fleet  carrying  some  very  heavy  guns,  and 
was  only  making  a  few  additions  to  her  strength  preparatory  to  ca})- 
turing  or  destroying  Macomb  and  all  his  forces.  The  town  of  Ply- 
mouth, a  valuable  strategic  point,  with  all  its  guns,  stores,  &c.,  fell 
into  our  possession,  through  the  gallant  action  of  a  handful  of  officers 
and  men,  and  the  intelligent  use  of  a  small  torpedo-boat.  Macomb 
and  Cushing  have  gone  to  their  long  home,  but  the  memory  of  their 
bravery  and  good  judgment  I  shall  ever  cherish. 
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irai  The  sinking  of  the  *  Albemarle  '  so  convinced  me  of  the  value  of 

.n\     the  torpedo-vessel,  that  I  have  ever  since  been  deeply  interested  in 
the  subject,  and  have  constantly  endeavoured  to  improve  upon   the 
designs  which  have  been  presented  to  the  public.     I  am  acquainted 
with  the  details  of  nearly  fourty  automatic  powder-torpedoes,  and  a 
number  of  others  charged  with  guncotton  and  dynamite,  and   fired 
by  electricity.     Every  one  of  the  above,  with  very  simple  mechanism, 
would  perform  its  work  effectively,  but  it  would  be  impossible  to  give 
a  name  to  these  things,  much  less  write  a  satisfactory  description  of 
them.     The  most  widely-known  torpedo  at  present,  and  the  one  most 
approved  by  authorities  in  Europe,  is  the  Whitehead,  or  fish  torpedo,  the 
invention  of  an  Englishman  named  Whitehead.   The  details  of  its  con- 
struction are  not  publicly  known,  being  imparted  only  to  certain  per- 
sons in  the  navies  of  Great  Britain  and  Austria,  each  of  which  Powers 
has  paid  the  inventor  twenty  thousand  pounds  sterling  for  his  secret* 
The  Wliitehead  torpedo  is  cigar-shaped,  propelled  by  an  engine 
using  compressed  air,  and  is  discharged  fi'om  a  vessel  or  fi-om  the 
shore,  running  at  the  rate  of  sixteen  miles  an  hour.     It  can  be  set  to 
run  on  the  surface  or  at  any  required  depth,  and  explodes  on  striking 
an  object.     Although  the  Whitehead  has  given  better  results  than 
any  other  torpedo  of  its  class,  it  has  several  eccentricities  of  character, 
sometimes  taming  about  without  notice  and  making  for  its  friends, 
or  exploding  prematurely.     The  distance  this  torpedo  can  run  is  in 
pro[K)rtion  to   the   size  of  the  motor  which  gives  it  its  speed  and 
direction.     To  show  the  unreliability  of  the  Whitehead  torpedo,  I 
will  refer  to  the  engagement  between  the  Peruvian  ironclad  '  Huascar ' 
and  two  British  men-of-war.     The  '  8hah,'  one  of  the  latter,  sent  a 
fish  torpedo  against  the  '  Huascar,'  which,  seeing  bubbles  of  air  rising 
to  the  surface,  avoided  the  machine,  and   it  ran  straight  into  a  har- 
bour near  by ;  there,  the  compressed  air  being  gradually  expended, 
the  torpedo  rested  quietly  alongside   a  Dutch  merchant  vessel  at 
anchor,  with  no  ^lower  to  do  harm.     The  Dutch  eai)tain,  seeing  what 
he  supposed  to  be  a  livefishalongside,  got  out  his  fishing-tackle,  but 
was  disgusted  at  not  getting  a  bite  ;  only  after  several  unsuccessful 
attempts  with  a  har2>oou  did  he  discover  the  nature  of  his  visitor. 
The  Whitehead  may,  under  certain  circuiustiuices,  be  a  destructive 
instrument,  hut,  owing  to  its  erratic  movements,  it  is  liable  in  the 
heat  of  battle  to  prove  dangerous  to  its  friends. 

The  tA)rped()-vessel  will,  in  the  end,  I  am  convinced,  jirove  a  most 
effective  and  certain  means  of  offence,  as  its  movements  are  at  all 
times  under  the  entire  control  of  its  commander,  who  can  select  his 
own  time  for  attack  and  retreat. 
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No  detailed  account  of  torpedoes  could  be  given  within  the  limits    Admiral 
of  an  ordinary  article,  and  I  have  only  attempted  to  deal  with  general     u.s.N. 
priilciples,  referring  for  a  more  complete  illustration  of  this  subject  to 
the  various  works  in  which  it  has  been  treated. 


CONTINENTAL    AUTHORITIES. 

France. 

Minister  of  Marine. 

Torpedoes  must  not  be  left  out  of  our  consideration  ;  they  are  a  Minuter  of 

jx)werful  engine  of  war.     This  has  been  shown  by  recent  experience.     ^ * 

The  war  in  America,  like  that  which  is  now  being  carried  on  in  the  f^^ 
East,  has  shown  that  it  may  be  employed  with  eflFect  both  for  offen-  S^*JJ[iJf/**^ 
sive  warfare  against  ships  and  for  the  defence  of  roadsteads.     We   1878. 
must,  however,  take  care  not  to  exaggerate  its  importance. 

It  is  a  powerful  weapon,  but  it  is  one  which  we  can  scarcely 
regard  as  capable  of  being  used  as  an  ordinary  resource.  Its  efficiency 
for  offensive  warfare  will  depend  on  opportunity  and  firm  resolution. 

I  am  only  led  to  speak  in  these  terms,  lest  our  confidence  in  the 
use  of  the  other  weapons  which  we  possess,  such  as  our  large  iron- 
clads, powerfully  armed,  may  be  unduly  disturbed. 


German  Navy. 


The  profinramme  for  the  construction  of  the  German  Navy  in-  ^^"^ 

1,  1/^  1  .  ij.i  ,  Maritime, 

eludes  eight  first-class  ironclads,  eight  armoured  corvettes,  fifteen  November, 
monitors  and  floating  batteries,  twenty  wooden  corvettes,  eighteen 
gunboats,  and  eighteen  torpedo-boats.  The  greatest  attention  is 
given  to  torpedoes  in  conformity  with  the  well-known  expressions 
used  in  Parliament  by  General  Stosch,  the  head  of  the  Admiralty. 
*Give  me,'  he  said,  'a  small  ship,  a  good  torpedo,  and  a  brave 
commander,  and  he  will  have  a  good  chance  of  blowing  up  one  of  the 
heavy  modem  ironclads.' 

The  above  information,  as  taken  from  the  Rente  Maritime  of 
November,  1874,  represents  the  proposals  which  were  at  that  date 
adopted  in  Berlin.  The  growing  confidence  in  the  efficiency  of  the 
torpedo  has  led  to  subsequent  modification ;  the  result  being  that 
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Bevue 
Maritii 


four  large  monitors  which  had  been  voted  by  the  Keichstag^  for  coast 
defence  have  been  abandoned,  and  the  number  of  torpedo-boats  has 
been  raised  from  eighteen  to  thirty. 


Sweden. 


IXscuftsion 

at  the 

Navml 

Institute  at 

Stockholm, 

October, 

1877. 

Tranalated 

ftom  the 

Swedish 

Maritime 

Betnew, 

published 

stKarls- 

kreoa. 


Torpedo-boats  must  have  a  speed  of  about  ten  knots.  The  crew 
and  the  torpedoes  must  have  some  protection.  The  boats  must  be 
of  light  construction  and  easily  manoeuvred.  Some  officers  thought 
that  the  manoeuvring  qualities  were  more  important  than  a  speed  of 
ten  knots,  and  on  this  point  there  was  an  animated  discussion. 

The  torpedo-boat,  which  was  considered  not  more  than  ten  years 
ago  as  almost  a  weapon  of  precision  for  purposes  of  attack,  would  no 
longer  be  able  to  force  it  s  way  through  the  defences  which  have  been 
provided.  The  chances  of  taking  an  enemy  by  surprise  may  be  said 
to  have  become  more  and  more  remote,  now  that,  on  the  darkest 
night,  by  means  of  the  electric  light,  the  approaching  boats  can  be 
detected,  and  an  overwhelming  fire  can  be  at  once  opened  upon  them 
from  guns  and  rifles. 

There  are,  however,  few  obstacles  which  cannot  be  overcome  by 
the  combined  eflforts  of  the  genius  and  power  of  man,  when  he  is 
prepared  to  sacrifice  his  life  to  gain  the  object  in  view.  The  same 
risks  have  to  be  encountered,  to  which  the  attacking  columns  sent 
forth  to  storm  a  hostile  fortress  are  exposed.  They  may  succeed  in 
their  object,  though  their  ranks  be  swept  down  again  and  again  by 
shot  and  shell.  The  same  thing  will  happen  when  an  attack  is  made 
by  toq)edo-boats.  When  the  guns  have  opened  fire,  when  the  air  is 
darkened  by  the  smoke  of  gunpowder,  when  all  is  in  confusion  and 
the  work  of  destruction  is  at  his  height, — the  moment  will  then  have 
arrived  for  giving  <he  signal  for  an  attack  by  the  torpedo-boats, 
which  up  to  the  last  moment  must  be  kept  in  reserve,  out  of  the 
range  of  fire. 

Those  who  may  be  entrusted  with  the  command  of  weapons  of 
this  character  must  concentrate  their  whole  thought  on  the  fulfilment 
of  their  mission  of  destruction,  without  ex[)ectation  of  returning  in 
safety  from  the  encounter. 

The  introduction  of  armour  has  given  rise,  to  some  extent,  to  the 
idea  that,  in  attacks  with  torpedoes,  as  much  care  should  be  given  to 
the  protection  of  the  torpedo-boat  and  its  crew  as  to  the  destruction 
of  the  enemy.  Such  an  opinion  may  tend  to  compromise  the 
chances  of  success.  It  must  be  laid  down  as  a  first  principle  that 
the  attack  must  be  the  main  object. 
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However  great  may  be  the  risk  of  losing  the  boats  and  their  Hevue 
crews,  it  must  be  viewed  by  the  weaker  maritime  Powers  as  an  insig- 
nificant consideration,  when  compared  with  the  great  results  which 
a  successful  encounter  would  ensure.  These  results  are  the  destruction 
of  the  large  armoured  frigates  with  which  the  weak  navies  are  unpro- 
vided. Hence  the  torpedo  must  be  regarded  as  essentially  the  weapon 
which  the  weak  man  must  use  against  the  strong. 
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SEA-GOING   TORPEDO  VESSELS. 

Admiral  di  San  Bon. 

Admiral  di         On  the  occasion  of  a  banquet  given  in  his  honour  by  his  con- 
'    stituents  at  Spezsia,  in  December,  1873,  M.  di  San  Bon  made  the 

^^Jj^*     following  remarks : — 

With  reference  to  torpedoes,  I  may  tell  you  that  we  have  in  view 
the  construction  of  a  torpedo-boat,  the  engines  for  which  were 
commenced  some  time  ago.  As  soon  as  they  are  in  a  sufficiently 
advanced  state  we  shall  place  the  vessel  upon  the  stocks,  in  order 
that  she  may  be  ready  to  receive  them  when  completed. 

The  torpedo-boat  will  be  able  to  traverse  a  distance  of  at  least 
600  or  700  miles,  and  will  be  provided  with  a  sufficient  number  of 
torpedoes  to  eflTect  the  destruction  of  several  large  ironclads.  She 
will  be  a  good  sea-boat,  and  will  be  constructed  in  such  a  manner  as 
to  enable  her  to  contend  with  all  weathers.  With  respect  to  the 
risk  which  the  commander  of  such  a  vessel  must  run  in  bringing  his 
torpedo  into  contact  with  a  hostile  ship,  I  do  not  hesitate  to  say  that 
it  will  be  far  less  than  that  which  is  ordinarily  incurred  on  board  an 
existing  ironclad. 

I  am  in  a  position  to  guarantee  that  by  an  entirely  new  system, 
the  details  of  which  it  is  not  desirable  \o  communicate,  the  successful 
management  of  the  Whitehead  torpedo  becomes  a  certainty.  As 
soon  as  our  torpedo-boats  are  finished,  they  will  be  able,  if  they  are 
tolerably  fortunate,  to  sink  two  or  three  ironclads.  It  may  of  course 
happen  that  they  will  have  the  ill  luck  to  be  destroyed  by  the  first 
shot  of  the  enemy,  though  this  is  not  very  probable ;  but  if  they  are 
successful  they  will  be  able  to  destroy  more  than  one  ironclad.  In 
the  meanwhile,  in  order  that  our  officers  and  sailors  may  become 
accustomed  to  the  proper  use  of  this  weapon,  without  fear,  and  that 
they  may  become  familiar  with  the  new  system  of  working,  which 
must  not  yet  he  publicly  revealed,  I  have  established  a  torpedo 
school. 
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RUSSIAN  TORPEDO   VESSELS. 

Messrs.  Yarrow  are  constructing  a  large  torpedo-boat  for  the  Times, 
Russian  Government,  which  will  be  capable  of  steaming  from  the  f^^^  ^^' 
Thames  to  St.  Petersburg.  It  is  built  after  the  model  of  what  is 
known  as  the  *  Yarrow '  type,  being  fitted  with  two  funnels  and  a 
curved  deck,  and  is  provided  with  a  modification  of  the  plan  for 
fighting  the  Whitehead  already  described.  It  measures  100  feet  in 
length  by  12  J  feet  in  beam,  and  is  propelled  by  a  two-bladed  screw, 
the  shaft  of  which  passes  below  the  rudder,  which  is  pivotted  upon 
the  propeller  tube.  This  plan  will  secure  the  boat  great  rudder 
leverage  ;  but  in  order  to  enable  the  boat  to  turn  in  her  own  length, 
and  increase  her  manoeuvring  power  at  full  speed,  she  is  also  provided 
with  an  auxiliary  drop  rudder  forward,  which  can  be  worked  in  con- 
junction with  the  aft  rudder.  Her  armament  consists  of  six  White- 
head torpedoes  (two  being  in  the  guns  ready  for  firing)  of  the  ordinary 
14-inch  character,  four  of  the  Russian  type,  which  are  much  larger 
than  those  employed  in  the  English  service.  These  are  fired  from 
two  torpedo  guns,  or  impulse  tubes,  built  into  the  boat  forward,  and 
covered  by  a  turtle-back  deck,  which  not  only  protects  the  gear,  but 
adds  considerably  to  the  seaworthiness  of  the  craft.  This  turtle 
deck  is  raised  at  the  after  end,  and  slants  forward  to  the  level  of  the 
deck.  The  conning  tower,  whence  the  torpedoes  are  fought  and  the 
boat  is  steered,  is  immediately  at  the  rear  of  the  turtle,  and  has 
thus  an  unobstructed  view.  Boats  of  this  new  and  formidable 
character  are  considered  to  possess  much  more  oflTensive  power  than 
those  of  the  *  Lightning '  type,  which  are  only  provided  with  one 
torpedo  ready  for  use,  and  a  couple  of  spare  ones,  and  in  which  the 
projectile  and  the  discharging  apparatus  are  in  a  most  exposed 
position. 
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TORPEDO    TENDERS. 


Admiral 

U.8.N. 

Annual 
Report, 
October, 
1871. 


Admiral  Porter j  U.S.N. 

I  would  recommend  that,  besides  several  smaller  torpedo-boats, 
built  for  coast  defence,  six,  of  a  little  more  than  1,000  tons  each,  be 
construcled  of  iron  for  foreign  service. 

These  should  be  able  to  keep  the  sea,  under  steam  or  sail,  in 
all  weather,  and  be  provided  with  comfortable  and  well -ventilated 
quarters  for  officers  and  men. 

The  number  I  have  stated  would  be  few  enough  to  build.  They 
might  be  constructed  with  light  draught  of  water,  and  perfect  venti- 
lation, for  use  in  the  rivers  of  China. 

It  will  take  at  least  three  years  to  build  these  vessels,  even  if  we 
commence  them  now.  To  construct  them  after  a  war  has  broken 
out  would  result  as  it  did  with  some  of  the  vessels  built  during  the 
latter  part  of  the  rebellion  ;  they  were  never  even  used,  and  will 
probably  never  be  called  into  service. 


Lieutenant 

Ckarlee 

Campbdl, 

Essay  on 
Tactics  in 
an  action 
on  the  open 
sea  with 
existing 
weapons. 
Honour- 
ably men- 
tioned at 
the  Royal 
United 
Service 
Institution 
in  the  com- 
p^tion  for 
the  Gold 
Madal, 
1880. 


Lieutenant  Charlen  Campbell^  R.N. 

I  look  upon  the  work  of  the  line-of-battle  ship  in  a  general  action 
at  sea  to  be  the  eflfective  discharge  of  her  heavy  artillery — the  de- 
struction of  all  that  she  can  get  to  stand  in  her  way,  by  using  her 
ram;  and  the  preserving  of  the  general  formation  of  the  fleet  as  far 
as  lies  in  her  power.  But,  though  she  may  not  attack  with  torpedoes 
herself,  there  is  no  reason  her  boats  should  not.  Every  fighting  ship 
should  be  fitted  with  two  very  fast  steam-torpedo  quarter- boats,  each 
fitted  for  the  use  of  the  bow-pole  torpedo,  Harvey's  towing  torpedo, 
and  Whitehead's  fish  torpedo.  Their  speed  should  reach,  if  possible, 
twelve  knots.  They  should  be  fitted  with  lowering  apparatus  capable 
of  lowering  them  at  a  speed  of  ten  knots  in  ordinary  weather,  and 
they  might  be  lowered  by  all  ships  of  the  fleet  just  as  they  came  up 
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with  the  enemy.  Thus,  with  a  fleet  of  eighteen  ships  you  would  have  ^^^JlJ^"^ 
thirty-six  small  torpedo  steamers  down  in  an  instant,  dealing  destruc-  Campbrii, 
tion  on  all  wounded  vessels  of  the  enemy — getting  under  their  bows, 
and  discharging  fish  torpedoes  at  those  going  at  a  high  speed,  and 
dragging  the  towed  torpedo  under  the  bottom  of  any  ship  whose  way 
was  stopped  by  collision  or  otherwise.  That  these  boats  would  run 
but  little  risk  may  easily  be  imagined,  as  the  enemy  themselves 
would  be  far  too  busily  employed  in  preventing  themselves  from 
being  rammed,  in  ramming,  and  firing  heavy  artillery,  to  be  able  to 
pay  much  attention  to  the  small  destructive  torpedo-boats,  who  would 
be  darting  about  in  all  directions. 

Besides  these  quarter-boats,  or  in  the  case  of  their  not  being 
fitted  as  above,  I  think  that  every  fighting  line-of-battle  ship  should 
have  a  torpedo  tender — a  vessel  of  two  to  four  hundred  tons — in 
which  nothing  but  speed,  turning  power,  and  torpedo  fittings  have 
been  considered ;  the  bow  tube,  the  towing,  and  fish  torpedoes  would 
all  be  in  readiness  for  use  at  a  moment's  notice.  She  should  keep 
close  to  her  line-of-battle  ship,  carefully  keeping  out  of  the  line  of 
fire  and  out  of  the  way,  watching  her  opportunity  to  dart  out  and  use 
her  offensive  weapons,  or  get  right  in  the  way  so  as  to  cause  the 
enemy's  vessel  to  give  a  sheer,  or  run  her  down  and  entangle  herself 
ready  for  the  next  line-of-battle  ship  to  ram  or  the  next  tender  to 
blow  up.  These  tenders  would  be  most  useful  in  towing  disabled 
vessels  out  of  action,  in  assisting  the  look-out  vessels  when  searching 
for  the  enemy,  and  also  in  rescuing  and  taking  on  board  any  of  the 
small  quarter  torpedo-boats'  crews  which  may  have  been  swamped  by 
the  enemy's  fire. 

It  may  be  urged  in  argument  against  this  suggestion  that  these 
tenders  would  be  constantly  in  the  way  of  manoeuvres ;  but  I  do  not 
see  that  it  is  at  all  necessary  that  they  should  be  so.  I  firmly  believe 
that  they  would  give  most  useful  and  valuable  assistance  in  a  general 
action.  They  should  be  armed  with  mitrailleuses,  in  case  of  their 
having  to  cope  with  anything  the  enemy  might  bring  to  assist  in 
the  working  of  their  torpedoes. 

As  regards  the  defensive  powers  of  the  line-of-battle  ship,  it 
should  be  the  duty  of  the  small  steamers  to  keep  boats  from  coming 
too  close,  the  ships  themselves  keeping  at  the  highest  possible 
speed. 
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Power,' 
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Rojral 

United 

Service  In- 

fftitotioa, 

Tol.  xxij. 


Commander  J.  B.  Hayesj  ILX. 

It  is  presumed  that  all  vessels  will  now  carry  steam  launches  as 
a  protection  against  torpedo-boats.  Great  speed  will  not  be  wanted, 
but  the  object  to  be  gained  will  be  facility  in  lowering  and  hoisting 


at  sea. 


Lieutenant  Eardley  Wilmoty  R.X, 

The  Whitehead,  as  an  offensive  torpedo,  stands  above  all  others 
for  several  reasons,  among  which  are : — 

1 .  Its  range  of  usefulness  is  great  in  comparison. 

2.  It  has  locomotion  in  itself. 

3.  Rapidity  of  movement. 

4.  Ability  to  retain  a  uniform  depth  and  direction. 

5.  Its  approach  is  unheralded  by  outward  signs. 

Under  such  circumstances,  it  simply  takes  the  form  of  a  sub* 
marine  gun,  with  a  shorter  range  of  eflBciency  than  the  ordinary  gun, 
but  with  the  power,  if  successfully  applied,  of  doing  infinitely  more 
damage.  I  would  not,  therefore,  advocate  the  abolition  of  ships 
carrying  guns  for  a  fleet  of  torpedo-boats  armed  with  this  special 
weapon,  but  that  the  two  should  act  in  combination.  Every  large 
ship  should  carry  this  weapon,  and  a  boat  sufficiently  large  to  be  em- 
ployed on  torpedo-service,  having  a  fair  speed  and  seaworthy  quali- 
ties. An  increase  in  the  size  of  the  ordinary  ship's  launch  would 
secure  this. 
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THE   *POPOFFKA  '  TYPE. 


*  Engineering,^ 


«r-  But  the  circular  ironclad  may  still  prove  to  be  the  right  model 

»r29,  for  our  heavy  fighting  fleet,  even  though  no  such  speed  as   13  knots 

be  attained  or  attempted.     It  is  not  clear  that  this  high  speed 

which  is  about  that  of  the  *  Devastation  ' — is  necessary,  as  we  have 
often  pointed  out,  and  though  the  question  is  fairly  open  to  argu- 
ment it  is  possible  that,  to  secure  such  advantages  as  the  *  PopoflFka  ' 
offers  us,  we  might  be  content  with  less — say  with  10  knots.    If  it  be 
possible  to  build  for  the  cost  of  the  '  Devastation  '  two  *  PopofiFkas  '  of 
only  the  same  armour  and  guns  as  the  *  Admiral  Popoff '  carries   and 
of  say  10  knots  speed,  it  is  hardly  open  to  doubt  which  would  be  the 
most  profitable  way  of  spending  the  money.     A  hostile  'Devastation  ' 
could  elude  them,  of  course,  but  she  could  not  fight  them  (or  either 
of  them,  probably),  and  thus  they  would  have  at  least  the  '  command 
of  the  seas.'     The  French   fleet  of  old    were  nearly  always  better 
sailers  than  our  ships,  and  for  years  were  able  to  keep  out  of  our  wav 
as  they  pleased.     Yet  so  little  did  this  answer  their  purpose  that 
they  offered  a  meeting  at  last,  and  were  destroyed,  and  the  same 
thing  would  almost  certainly  happen  again.     If  not,  it  should   be 
remembered  that  though  the  best  thing  to  do  with  your  enemy  is  to 
take  him  or  sink  him,  the  second  best  thing,  and  no  bad  substitute, 
is  to  make  him  run  away.     Speed  may  not  be  indispensable,  however 
desirable,  in  a  line-of-battle  ship. 


Commander  Xoely  R.X, 

In  order  to  have  an  efficient  coast-defence  fleet,  we  oneht,  in  mv 
^'^'  opinion,  to  possess  four  circular  ironclads  of  the  first  class  (about 
the     8,509  tons),  for  the  Thames  and  South-coast  ports  ;  six  circular  iron- 
clads of  the  second  class  (alx>ut  5,000  tons),  to  be  stationed  at  other 
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ports  in  the  United  Kingdom ;  and  thirty  gunboats  of  the  ^  Comet '  Kssay  foi 
class  divided  along  the  coast,  where  most  required.     To  these  tor-  the  Best 
l>edo  vessels  may  be  added,  when  a  really  valuable  tyi)e  has  lieen  \v>a^ " 

introduced  Vessels  for 

_    _  Nftvv/ 


Sir  Edward  ./.  Reedy  K.O.B.,  MJ\ 

In  this  country  it  must  be  acknowledged  that  the  problem  of    sirE.J, 
producing  armourclad   vessels   subject   only   to   the    conditions   of     k.c%., 
13  feet  draught,  8  knots  speed,  thick  armour,  and  heavy  guns,  has       ^^' 
never  been  put  by  the  administrators  of  the  Navy  to  the  constructors   From  a 

Doner 

of  the  Navy.     During  the  seven  years  that  I  filled  the  office  of  Chief  'Circular 
Constructor  of  the  Navy,  the  only  light-draught  armoured  vessels  read^i^fore 
that  I  was  called  upon  to  design  were  certain  very  small  vessels,  the  {jnite?*^ 
breadth  or  beam  of  which   was   limited  to   a  comparatively  small  Service  In- 

.  .  stitution, 

amount,  to  make  them  fit  for  service  on  the  inland  waters  of  North  February  4, 
America,  and  a  vessel  or  two  for  colonial  use,  under  conditions 
imposed  by  colonial  requirements.  The  administrators  of  the  Navy 
have  usually  considered — and  for  my  i^art  I  have  concurred  with 
them — that  the  necessity  for  ships  capable  of  performing  serv^ice 
abroad  is,  in  our  Navy,  so  much  more  urgent  than  that  for  purely 
coast-defence  vessels,  that  sea-going  qualities  at  least  sufficient  to 
make  the  ships  safe  at  sea,  have  been  for  the  most  part  of  primary 
importance.  .  .  . 

With  reference  to  the  performance  of  these  circular  coast-defence 
ironclads  of  Bussia,  I  cannot,  I  fear,  do  much  more  than  simply 
repeat  what  I  wrote  to  the  Times  on  the  subject.     As  regards  speed, 
only  a  low  speed  was  required  for  the  object  in  view,  and  with  engines 
of  480  nominal    horse-power,  manufactured  in  Russia,  a  speed  of 
8^  knots  has  been  obtained  in  the  *  Novgorod.'     8he  has  steamed 
long  distances  at  an  average  speed  of  7^  knots,  and  when  I  was  on 
board  we  easily  averaged  over  6^  knots,  although  the  machinery  was 
out  of  order,  and  much  steam  was  wasted.     I  cannot  give  the  in- 
dicated power  developed,  for  we  had  not  on  board  the  means  of  de- 
termining it ;   2,270  indicated  horse-power  has  subsequently  been 
given  to  me  as  the  fullest   power  developed  in  this  vessel.     If  we 
consider  only  the  displacement  of  the  vessel,  this  will  no  doubt  be 
thought  a  large  power  to  employ  in  obtaining  a  speed  of  only  about 
8  knots  ;  but  displacement  only  is  a  very  delusive  standard  to  judge 
by ;  the  true  standard  is  the  oflfensive  and  defensive  power  of  the 
vessel,  and  I  do  not  believe  any  other  vessel  exists,  equal  to  the 
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B^df     '  Novgorod '  in  these  respects,  in  which  a  like  speed  is  obtained  with 
^^'S^     ^^^  power.  .  .  . 

It  was  impossible  to  avoid  observing  how  much  more  eflSciently 
a  vessel  of  this  form  is  protected  by  her  armour  than  is  a  vessel  of 
the  usual  form.  In  ordinary  ships,  as  you  well  know,  great  exposure 
results  from  pitching,  from  rolling,  and  from  the  alteration  of  wave 
hollows  and  crests  along  the  ships'  sides.  .  .  . 

From  the  first  day  of  my  connection  with  ironclad  ships  I  felt 
the  force  of  this  consideration,  and  fondly  hoped  to  carry  the  armour 
continually  lower  upon  the  sides  of  our  ironclad  frigates  as  we  made 
progress  in  other  ways.  But  in  a  service  like  the  Royal  Navy,  and 
where  the  constructor  is  but  a  humble  servant  of  the  Admiralty  in 
80  many  things,  I  never  was  able,  I  think,  to  get  beyond  the  depth 
to  which  the  armour  of  the  *  Bellerophon '  and  the  *  Hercides '  was 
carried,  and  undoubtedly  the  length  even  of  our  shortest  ships 
occasions  so  great  a  demand  for  armour  that  it  has  not  been  possible, 
consistently  with  other  conditions  which  were  thought  more  impor- 
tant, to  carry  the  armour  lower  than  it  was  carried  in  the  vessels 
just  named.  .  .  . 

In  coming  now  to  consider  more  generally  the  qualities  of  circular 
vessels,  and  especially  of  fast  sea-going  vessels,  I  think  it  right  to 
say  most  distinctly  that  the  great  value  which  I  attach  to  Admiral 
PopoflTs  labours  in  this  connection,  springs  from  the  stimulus  they 
exert  in  favour  of  reduced  length  and  increased  breadth  in  ironclads. 
The  circular  ships  exhibit  the  limit  of  reduced  length  and  increased 
breadth,  and  it  is  in  this  aspect  that  I  wish  to  discuss  the  subject.  I 
do  not  profess  to  be  able  to  discuss  it  at  all  exhaustively ;  my  investi- 
gations have  not  gone  nearly  far  enough  for  this,  and  it  is  upon 
investigation  only  that  strong  opinions  in  such  a  matter  as  this  should 
be  based.  To  say  that  circular  ships  can,  or  even  to  suggest  that 
they  possibly  may,  have  high  speed  given  to  them  is  a  startling 
thing,  for  we  all  know  that  the  resistance  of  such  a  form  of  ship 
must  be  very  great  indeed.  We  all  know  that  great  steam-power 
must  be  needed  to  overcome  that  resistance.  Still,  having  come  to 
plate  our  ships  with  very  thick  armour,  and  to  carry  tremendously 
heavy  concentrated  armaments,  we  have  now  to  ask  whether  the 
adoption  of  ordinary  forms  and  proportions  does  not  entail  upon  us 
greater  disadvantages  than  an  increase  of  steam-power  ?  In  order 
to  place  the  subject  into  due  relation  to  the  broad  question  of  iron- 
clad construction,  I  have  to  ask  you  to  look  at  it  from  this  new  point 
of  view.  Hitherto  the  problem  has  been  how  best  to  armour-plate 
ships  ?     The  problem  to  which  I  now  invite  your  attention  is,  how 
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best  to  adapt  armour-plated  fortresses  for  being  sent  to  sea,  and    Sir  E.J* 
steaming  there  at  sufficient  speed.  .  .  .  K.ai^ 

I  expect  to  have  the  general  concurrence  of  thoughtful  officers  in  * 

saying  that  with  armour  already  two  feet  thick  in  the  *  Inflexible,'  and 
a  hull  to  carry  it  made  larger  than  any  previous  ship  except  the 

*  Great  Eastern,'  it  is  time  that  we  ceased  to  armour  mere  ships^  and 
set  about  subordinating  ship-shapeness  and  the  use  of  sails  to  more 
n^CHnentous  considerations.  .  .  • 

I  think  we  may  fairly  say  that  for  a  sea-citadel,  viewed  as  a  citadel 
only,  apart  from  other  features,  the  circular  form  is  best,  because  it 
requires  a  minimum  amount  of  armour  to  protect  a  given  area  or 
volume  ;  or,  in  other  words,  with  a  given  amount  of  armour  secures 
the  greatest  amount  of  buoyancy.  For  special  piuposes  some  modified 
form  might  be  preferable,  but  speaking  generally,  the  circular  form 
is  the  best  for  floating  armour  to  protect  an  included  space,  and  also 
for  giving  that  equal  all-round  command  with  your  guns  which  is  so 
desirable  at  sea.  Starting  then  with  this  circular  armoured  citadel, 
and  wishing  to  propel  it  at  speed  at  sea,  there  are  several  ways  in 
which  we  can  deal  with  it. 

1.  We  can  put  engine-power  in  it  just  as  it  stands,  without 
modification ;  or, 

2.  We  can  build  ends  to  it  like  those  of  an  ordinary  ship,  pro- 
tecting those  ends  by  a  belt  of  armour,  as  in  the  *  Bellerophon,* 

*  Hercules,'  and  many  other  ships  ;  or, 

3.  We  can  build  such  ends  to  it,  and  protect  the  lower  parts  of 
them  by  an  under-water  deck  of  armoiu",  as  in  the  '  Inflexible ' ;  or, 

4.  We  can  build  around  it  an  outer  circle  of  thin  iron,  with  a 
mere  narrow  belt  of  armour,  analogous  to  the  belt  of  ordinary  iron- 
clads ;  or, 

5.  We  can  build  around  it  such  an  outer  circle  of  thin  iron,  with 
an  under-water  deck  of  armour,  analogous  to  that  of  the  *  Inflexible,' 
or, 

6.  We  can  build  short  ends  to  it,  with  either  belts  or  under-water 
armour  decks,  but  of  greatly  reduced  length  as  compared  with  the 
ends  of  ordinary  ships  of  large  beam.  .  .  . 

We  may  start,  therefore,  by  saying  that  the  circular  ironclads 
have  started  with  a  much  less  proportion  of  steam  power  to  citadel 
armour  and  guns  than  has  usually  been  given  to  ironclads,  and  not 
with  an  enormously  greater  power  as  many  persons  have  been  too 
ready  to  suppose ;  and  I  must  say  that  before  resorting  to  the  adop- 
tion of  enormous  ends,  whether  armoured  or  unarmoured,  as  a  means 
of  fining  the  lines,  it  is  incumbent  upon  us  to  investigate  how  far  it 
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SirE.J.  is  possible,  or  otherwise,  to  get  high  speed  by  merely  increasing  the 
JCCB.,  power.  As  compared  with  ordinary  forms,  the  power  required  to 
drive  at  high  speed  a  circular  ship  of  equal  displacement  will  probably 
be  from  two  to  three  times  that  required  for  an  equal  displacement, 
obtained  on  ordinary  lines,  or  even  more ;  but  then  displacement,  as 
we  have  seen,  is  no  sufficient  basis,  and  the  problem  is  to  find  out 
the  true  basis,  and  to  proceed  upon  that. 

I  feel  persuaded  that  the  circular  ship  or  citadel  will  hereafter  be 
taken  at  least  as  the  point  of  departure,  if  I  may  so  R])eak,  of  our 
investigations.   .  •  . 

But  there  is  one  consideration  which  strongly  tends,  in  my 
opinion,  to  favour  the  adoption  of  a  short  bow  and  stern  in  these 
vessels  of  extreme  breadth,  and  that  is,  that  the  power  of  the  vessel 
to  steam  against  a  head-sea  would  thereby  be  improved.  .  .  . 

But  there  are  considerations,  based  upon  the  relations  between 
wave  periods  and  a  ship's  period  of  longitudinal  oscillation,  and  of 
the  changes  in  these  relations  eflFected  by  great  speed,  which  point 
strongly  to  the  value  of  some  elongation  of  the  form,  especially  at  the 
bow,  in  order  to  facilitate  steaming  against  a  head-sea  at  high  speed. 
I  have  had  the  advantage  of  a  conversation  on  this  subject  with  that 
very  eminent  investigator  of  naval  science,  Mr.  Fronde,  and  I  think 
I  may  venture  to  say  that  he  fully  concurs  with  this  view,  and 
attaches  to  it  even  more  importance  than  I  at  first  did.  With  a 
comparatively  small  increase  of  armour,  the  circle  may  be  developed 
into  an  approximately  ship-shape  form  of  short  length  and  great 
breadth.  .  .  . 

I  believe  the  circular  form  is  itself  quite  compatible  with  high 
speed,  and  certainly  it  possesses  very  great  and  numerous  advantages 
in  other  respects. 


Admiral  Sir  Spencei*  Robinson^  K.C.B. 

Admiral    .      The  qucstiou  is  certainly  not,  as  some  have  put  it,  whether  a 
^rJS^^  circular  ship  is  in  all  respects  the  very  best  possible  ve  ssel  you  could 
^'^'^'      put  upon  the  ocean  to  make  long  voyages,  or  to  fight  your  actions 
IKscussion    against  other  ships  of  different  classes ;  but  it  is  whether  this  circular 
Reed's         ship  is  not  capable  of  defending  places  which  no  other  ship  could 
»'c^cuUr     defend,  and  not  only  capable  of  doing  so  but  capable  of  assaulting 
Ironclada.'    pj^ces  that  no  other  ship  could  assault  ?     Those  are  questions  that 
Mr.  Reed,  without  any  dogmatism,  has  put  before  you  as  matters  de- 
serving the  investigation  the  Admiralty  is  prepared  to  give  them,  and 
I  think  as  matters  not  deserving  the  ridicule  of  any  person  connected 
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with   naval   architectui'e   and   naval   architects,   and   certainly   not     Admiral 
deserving  the  ridicule  of  any  person  who  may  some  day  or  other  be    Jiobw^ 
called  upon  to  fight  the  battles  of  this  country.     Mr.  Eeed,  having     ^•^•^• 
put  before  us  the  qualities  of  this  circular  ship  and  its  adaptability 
for  certain  purposes  of  offence  and  defence,  tells  you  that  he  sees  no 
limit  to  its  application,  and  that  it  is  possible  that  hereafter  the 
notorious  and  self-evident  want  of  speed  in  these   circular  vessels 
might   be   cured   by   methods   that   he   has  not    yet    investigated, 
but  that  he   has.  shown   to   any   reasonable   mind   are  capable  of 
being   investigated,   and   so   that  the  problem   may  be  ultimately 
solved. 


Sir  E.  J.  Reed,  K.C.B. 
I  will  ask  the  Institution  to  allow  me  to  travel  over  some  ground    Sir  E.  J. 

Reed, 

which  I  very  lightly  crossed  a  few  weeks  ago  in  a  lecture  at  South     k,c.b., 
Kensington,  and  to  adduce  some  considerations  which  have  not  yet       _; 
come  in  any  other  form  before  the  public  or  professional  men.     I  rA^dT 
will  presume  that  the  days  of  mere  '  armour-belted '  ships  are  passing  Ships,' 
away ;  that  however  torpedoes  may  be  best  encountered  or  resisted.  Naval 
part  of  the  change  which  they  will  force  upon  us  is  a  much  more  Mw^h*22[' 
extended  and  efifectual  preservation  of  the  bottom  of  the  ship  from  ^®^^* 
attack  by  means  of  armour  plates ;  and  that  as  an  extreme  view  of  a 
subject  is  often  very  instructive,  we  may  with  advantage  assume  for 
the  moment  that  the  whole  bottom  surface  of  the  ship  stands  equally 
in  need  of  defence.     I  will  also  ask  Members  to  forgive  me  if  the 
considerations  which  I  am  going  to  place  before  them  are  of  a  most 
elementary  character  ;  for  it  seems  to  me  that  in  overcoming  the 
enormous  resistance  which  these  circular  citadels  have  to  encounter 
— which,  great  as  it  is  in  the  sea,  is  far  greater  in  the  dense  and 
viscous  ocean  of  prejudice  through  which  they  have  to  force  their 
way — it  is  best  at  first  to  resort  only  to  the  most  simple  and  con- 
clusive considerations.  .  .  • 

Now,  most  of  those  who  come  to  speak  of  circular  ships  for  the  first 
time  usually  commence  by  saying,  *  I  can  quite  understand  that  the 
circular  form  may  have  some  advantages  as  regards  the  flotation  of  great 
weights  of  armour  and  of  guns,  but  it  must  be  obvious  to  every  one 
that  when  you  have  to  put  the  vessel  carrying  this  armour  and  these 
guns  into  motion — in  other  words,  when  you  come  to  consider  the 
speed  of  the  ship— the  circular  form  must  be  very  unfavourable.' 
Now,  I  think  I  can  show  you  by  some  simple  considerations  and  by 
irrefragable  proofs  that   the   circular  form   is   not   by  any   means 
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Sir  E,  J,    necessarily  adverse  to  speed ;  but  that,  on  the  contrary,  there  are 

K,c^^     circumstances  and   conditions   in  which   the   circular  form  is  very 

'      favourable  to  speed.     I  may  even  go  so  far  as  to  say — and  I  will 

prove  it  to  you — that  in  some  cases  you  can  obtain  considerable 

speed  with  a  circular  ship  when  you  could  obtain  no  speed  at  all 

¥rith  a  ship  of  the  ordinary  proportion  of  length  to  breadth. 

These  investigations  led  Sir  Edward  Eeed  to  the  following  con- 
clusions : — 

1  st,  that  economy  of  armour  which,  as  armour  increases  in  thick- 
ness, must  press  us  more  and  more  to  reduce  the  armoured  surface 
to  the  lowest  possible  amount ;  and,  2nd,  to  so  form  our  armoured 
citadel  that  it  will  possess  great  stability  in  proportion  to  the  amount 
of  armour  carried  by  it,  I  need  hardly  say  that  the  circular  form 
possesses  both  these  advantages  in  the  highest  degree,  because  they 
both  result  directly  from  the  fact  that  of  all  circumferences  of  given 
length  the  circular  is  that  which  embraces  the  largest  area.  That 
some  ends  of  ship-shape  character  should  be  given  to  all  sea-going 
ships  at  present  for  reducing  resistance  and  otherwise  improving  sea- 
going qualities,  I  do  not  for  a  moment  deny  or  doubt.  But  I  maintain 
that  there  are  many  reasons  why  we  should  in  proposing  citadel  ships 
well  consider  the  circular  form  as  our  form  of  departure,  and  why  we 
should  be  carefully  on  our  guard  against  greatly  encumbering  the 
broad  and  short  citadel  with  ends  of  much  length  and  fineness.  At 
any  rate,  such  considerations  press  very  much  upon  my  mind  as  the 
thickness  of  armour  increases — and  we  must  remember  that  we  are 
almost  at  the  very  beginning  of  armoured  sea-citadels  at  present,  the 
use  of  armour  for  naval  defence  having  been  in  vogue  but  little 
more  than  twenty  years — and  I  venture  to  think  that  as  we  make 
progress  in  the  art  of  building  such  sea-citadels,  we  shall  come  more 
or  less  rapidly  to  form  and  entertain  views  very  different  from  many 
of  those  which  were  expressed  in  this  Institution  last  year.  At  the 
same  time,  this  is  a  subject  upon  which,  I  venture  to  think,  none  of 
us  are  entitled  to  dogmatise,  and  I  therefore  have  contented  myself 
with  throwing  out  for  your  consideration  some  of  the  facts  and 
suggestions  which  are  not  at  present  recognised,  but  which  greatly 
influence  my  own  judgment  on  the  matter. 


Thies.^ 


The  great  nautical  experiment  now  in  progress  on  the  Clyde, 
under  the  auspices  of  the  Russian  Government,  will  command  atten- 
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tion  throughout  the  world.  The  adoption  some  years  ago  of  the  eir-  Times, 
cular  form  for  heavily-armoured  ironclads  by  a  distinguished  Russian  « Russian 
officer  was  a  startling  innovation,  which  but  comparatively  few  persons  ironclads,' 
have  allowed  themselves  to  regard  impartially  down  even  to  the  jg^J^' 
present  day ;  but  it  was  an  innovation  which  found  some  degree  of 
sanction  in  the  fact  that  great  advantages  had  been  previously  secured 
in  our  own  Navy  by  the  construction  of  short  and  broad  armourclads. 
For  his  new  adventure,  however.  Admiral  Poi)oflF  may  lay  claim  to 
absolute  originality,  the  tendency  of  practice  and  experience  in  this 
and  every  other  country  possessing  a  steam  marine  being  altogether 
adverse  to  the  adoption  of  extreme  breadth  and  extreme  shortness  in 
light  unarmoured  steamers.  The  new  Imperial  yacht  does  not,  it  is 
true,  so  closely.resemble  the  circular  ships  as  to  be  *  as  broad  as  she 
is  long,'  but  her  length  is  only  about  one-and-a-half  times  her  breadth, 
and  these  proportions  are  in  far  greater  contrast  with  the  proportions 
of  oiu:  large  and  fast  ocean-steamers  than  are  those  of  a  circular  iron- 
clad with  the  *  Bellerophon  *  or  the  '  Devastation.'  There  is  probably 
no  country  besides  Russia  in  which  the  proj^osal  to  build  a  fleet  sea- 
going steam  yacht  more  than  150  feet  broad  and  less  than  250  feet 
long  would  have  been  received  with  favour;  but  it  was  accepted 
there  with  alacrity  and  put  promptly  into  course  of  execution,  with 
the  full  approval  of  his  Imperial  Highness  the  Grand  Duke  Constan- 
tine,  who  is  Lord  High  Admiral,  and  of  his  Majesty  the  Emperor,  for 
whose  service  the  vessel  is  designed.  In  noting  these  circumstances, 
we  must  remember  that  these  high  personages  have  had  experience 
of  the  behaviour  of  the  circular  ironclads  at  sea,  and  it  is  in  full  view 
of  their  proved  merits  and  demerits  that  they  have  sanctioned  the 
application  of  similar  principles  to  this  armourless  yacht,  and  have 
likewise  appointed  Admiral  PopoflF  President  of  the  Russian  Council 
of  Naval  Construction.  The  launch  of  this  new  addition  to  the 
'  PopoflFka '  is  a  fitting  occasion  for  oflfering  some  general  remarks 
upon  vessels  of  this  description. 

Our  ideas  of  an  ironclad  war  machine  for  naval  use  are  likely  to 
be  much  influenced  by  the  point  of  view  which  we  take  up  in  regard- 
ing it.  As  a  matter  of  fact,  ironclads  have  always  been  regarded  in 
this  country  as  ships  bearing  upon  their  sides  and  batteries  a  certain 
amount  of  iron  armour  for  their  protection,  but  in  all  other  respects 
resembling  more  or  less  the  ships  with  which  we  had  become  familiar 
long  before  armour  was  thought  of.  Even  down  to  the  present  day 
we  have  furnished  most  of  them  with  masts  and  sails  to  enable  them 
to  avail  themselves  of  the  wind  as  a  propelling  agent,  and  it  is  but  a 
few  days  ago  that  an  old  and  respected  Member  of  the  House  of 
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Timet.      Commons,  for  the  hundredth  time,  complained  of  their  being'  less 
efficient  under  canvas  than  sailors  naturally  desired  to  see  them.    As 
long  as  ironclads  of  the  first  class  are  thus  considered,  all  their  great 
offensive,  defensive,  and  steaming  properties  being  regarded  as  of  minor 
worth  in  comparison  with  efficiency  imder  sail,  we  must  probably  be 
content  with  compromises  and  sacrifices  from  which  a  higher  apprecia- 
tion and  a  bolder  use  of  steam  and  steel  would  set  us  free.     It  is  in 
our  power  to  consider  the  matter,  as  Admiral  Popoff  did,  from  quite 
a  different  standpoint,  and  to  regard  a  first-class  ironclad  as  a  floating 
fortress,  endowed  by  steam  with  locomotive  powers,  which  we  should 
no  more  think  of  propelling  by  means  of  the  wind  than  we  should 
think  of  discharging  a  Whitworth  shell  by  means  of  a  bow.     Now, 
the  most  elementary  science  shows  that  the  best  form  for  giving 
flotation  to  such  a  fortres?^  would  be  the  circular  form,  and  any 
departure  made  from  this  would  tend  to  diminish  the  vessel's  floating 
power,  and,  conse<iuently,  the  weight  and  thickness  of  the  armour 
with  which  it  could  be  covered.     On  the  other  hand,  the  circular 
form  would  no  doubt  be  adverse  to  speed,  and  could  only  be  driven 
by  means  of  excessive  steam-power,  and  this  would  carry  with  it  a 
large  demand  upon  the  flotation  for  supi)orting  machinery  and  fuel, 
and  a  consequent  i)roportionate  reduction  in  the  protecting  armour. 
In  either  case  a  reduction  of  armour  must  therefore  ensue  from  the 
necessity  of  giving  motion  and  speed  to  the  fortress,  whether  the 
circular  form  be  departed  from  or  not ;  but  whether  the  loss  would 
be  greater  from  preserving  the  circular  form  and  putting  in  the 
necessary  steam-i)0wer,  or  from  varying  the  fonn  in  order  to  make 
less  steam-power  suffice,  it  is  not  necessary  here  to  determine.     It 
would  be  for  the  scientific  naval  constructor,  with  all  the  conditions 
of  each  case  before  him,  to  decide  between  these  competing  elements ; 
but  it  needs  no  scientific  calculation  to  indiciite  that  with  armour 
3  feet  or  4  feet  thick  to  be  carried  all  over  it  would  be  utterly  im- 
j)08sible  to  give  to  the  fortress  a  highly  elongated  form  with  the  fine 
lines  of  a  ship.     It  seems  likely,  therefore,  tlifit  in  proportion  as  we 
break  away  from  the  old  ideas  associated  with  sailing  sliips,  accept 
more  freely  modern  conditions  and  capabilities,  and  resort  to  really 
invulnerable  armour,  we  shall  recede  farther  and  farther  from  the 
forms  and  proportions  of  ordinary  ironclads  and  approach  nearer  and 
nearer  to  the  general  idea  of  the  '  Popoffka.'     When  once  the  de- 
velopment of  the  tremendous  jx^wers  of  steel,  steam,  and  gun}>owder 
are  made  the  primary  considerations  by  naval  constructors  of  war 
engines,  we  shall  probably  witness  changes  far  greater  than  any  we 
have  yet  seeii.    For  it  is  certainly  true  that  progress  in  the  construe- 
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tion  of  ironclad  ships  has  been  much  checked  and  embarrassed  by  a  Times. 
too  persistent  desire  to  give  our  armoured  fortresses  the  forms,  pro- 
portions, and  qualities  of  common  ships.  In  our  very  first  effort  at 
ironclad  construction  —  viz.,  the  building  of  the  *  Warrior'  —  we 
committed  ourselves  in  a  remarkable  manner  to  this  course.  The 
*  Warrior  *  was  a  splendid  frigate,  but  as  an  ironclad  she  was  ridiculous, 
having  her  fighting  fortress  encumbered  with  large  unarmoured  ends, 
which  would  soon  have  been  her  ruin  in  action,  and  in  which  some 
of  her  vital  mechanism  (the  steering  gear,  &c.)  was  left  exjx)sed  to 
prompt  destruction ;  while  the  fortified  part  of  the  ship,  having  the 
long,  heavy,  and  easily  penetrable  ends  to  float,  could  carry  even 
upon  its  limited  battery  such  armour  only  as  Ixirely  deserved  to  be 
called  armour  on  account  of  its  thinness.  In  the  *  Inflexible  '  and  all 
our  latest  constructions  a  similar  principle  has  been  reverted  to,  the 
citadel  being  burdened,  and  some  think  seriously  endangered,  by  the 
addition  of  unannoured  ends  twice  the  length  of  itself.  In  these 
ships  the  armour  is,  however,  of  great  thickness,  and  the  steering 
appliances  most  ingeniously  and  carefully  protected ;  but  still,  view- 
ing the  construction  as  a  first-class  floating  fortress,  it  is  impossible  to 
doubt  that  vastly  too  much  has  been  sacrificed  in  the  effort  to  con- 
form to  the  old  ideas  of  what  a  ship  should  be.  That  even  circular 
batteries  can  both  steam  and  behave  well  at  sea,  being  more  safe,  com-^ 
fortable,  and  under  command  there  than  ordinary  ships,  seems  to  have 
been  demonstrated  in  the  Black  Sea ;  and  if  vessels  of  this  extreme 
character  can  be  so  relied  upon,  obviously  no  fear  of  unseaworthiness 
need  deter  naval  constructors  from  giving  to  their  steaming  fortresses 
any  forms  or  proportions  which  either  efficiency  or  judicious  economy 
may  be  found  to  demand. 

It  will  be  obvious  that  we  are  here  advocating  no  special  form  of 
war  ship  as  superior  to  all  others,  but  are  rather  stating  the  grounds 
which  lead  us  to  suppose  that  there  is  no  bar  to  improvement  in 
respect  of  the  shortening  of  our  armour-clad  constructions,  if  that 
course  should  really  be  found  desirable  under  our  modern  conditions. 
There  is  one  consideration,  however,  pointing  in  this  direction  of 
such  paramount  importance  that  we  feel  justified  in  mentioning  it. 
If  we  should  once  come  to  the  construction  of  the  pure  naval  fighting 
citadel,  so  to  speak,  unembarrassed  by  the  supposed  necessity  for 
preserving  ship-like  forms  and  arrangements,  and  should  wholly  sur- 
roimd  the  citadel  with  the  i^rotection  of  armour,  we  shall  escape  the 
necessity  of  returning  to  port  for  repair  after  every  engagement. 
The  ships  of  our  Navy,  especially  those  which  have  been  constructed 
without  even  a  belt  of  armour  at  the  water  line,  whether  liable  to 
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Times,  speedj  total  destruclion  Id  action  or  not,  are  beyond  ail  question 
liable  to  almost  instantaneous  injury  sufficient  to  necessitate  repairs 
which  cannot  possibly  be  effected  at  sea,  and  consequently  even  the 
largest  and  costliest  of  them  must  be  considered  good  for  one  fight 
only.  How  disastrous  this  may  prove  in  war  time  every  one  can 
imagine  for  himself,  and  none  can  doubt  that  a  fully  armoured  vessel 
would  be  enormously  more  valuable  to  the  country.  For  it  must  be 
remembered  that,  while  only  a  powerfully  armed  ship  could  hope  to 
injure  another  vessel  which  was  fully  protected  with  thick  armour, 
any  fast  ship  whatever,  carrying  any  armament  whatever,  is  capable 
of  driving  back  to  port  even  the  biggest  ironclad  afloat,  if  the  latter 
be  dependent  upon  the  integrity  of  her  unarmoured  parts  for  her 
security  or  efficiency.  It  is  not  without  good  reason,  therefore,  that 
we  avail  ourselves  of  the  present  occasion  for  directing  the  public 
mind  and  the  thoughts  of  the  Government  to  the  desirability^ of  well 
considering  whether  there  is  not  a  wiser  and  better  course  open  to 
us,  at  least  in  the  case  of  the  largest  and  most  powerful  ships,  than 
that  at  present  pursued. 

In  now  leaving  the  question  of  armour-plated  constructions  and 
eotning  to  that  of  ordinary  fast  steamers,  we  must  look  for  any  justi- 
fication of  the  new  Imperial  yacht  *  Livadia '  to  considerations  of  a 
wholly  diflferent  kind.  As  a  starting  point,  nevertheless,  we  may 
confidently  assume  that  it  is  the  extreme  steadiness  in  heavy  seas 
of  circular  vessels  that  has  been  accepted  as  the  ordinary  inducement 
to  build  this  yacht.  The  repeated  testimony  of  eye-witnesses,  and  of 
those  who  have  made  passages  in  the  Black  Sea  *  Poi)ofi'ka,'  places 
the  fact  of  their  general  steadiness  beyond  doubt.  While  in  com- 
pany with  ordinary  steamers  which  were  rolling  heavily,  and  making 
life  on  board  of  them  torment  for  many  hours  and  even  days  in  suc- 
cession, the  circular  vessels  have  continued  steady  almost  beyond 
belief;  and,  after  every  allowance  has  been  made  for  accidental  con- 
ditions, this  has  been  explainable  only  upon  the  assumption  that  their 
extraordinary  form  greatly  favours  steadiness.  This  view  is  certainly 
fully  accepted  by  the  Russian  authorities,  who  necessarily  know 
more  than  ourselves  of  the  performances  of  their  vessels.  Neither 
of  the  circular  ironclads  has  yet,  however,  been  far  out  of  the  Black 
Sea,  and  Atlantic  seas  might  prove  more  capable  of  causing  them 
to  roll  than  any  yet  encountered ;  moreover,  as  the  yacht  is  of  exceed- 
ingly light  draught  (only  6^  feet),  and,  therefore,  floats  in  turbulent 
surface  water,  she  may  possible  prove  less  steady  than  her  predeces- 
sors. On  the  other  hand,  her  breadth  and  general  dimensions  are  far 
greater  than  theirs,  and  this  may  be  found  to  more  than  correct  the 
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effects  of  diminished  draught.     We  shall  be  curious  to  learn  how      Timet, 
she  behaves  in  heavy  seas,  and  shall  regard  her  ocean  trials  as  pro- 
mising results  of  the  highest  importance   to  the  futiu-e  of  naval 
architecture. 

The  next  feature  to  be  noted  is  the  departiu-e  in  this  case  from 
the  purely  circular  form  by  the  extension  of  a  bow  and  stem.  As 
the  vessel  is  but  80  feet  longer  than  she  is  broad,  these  extensions 
can  only  be  about  40  feet  each,  and  there  is  reason  to  believe  that  they 
were  adopted  less  for  the  purpose  of  diminishing  resistance  than  for 
another  reason.  That  other  reason  is  to  be  found  in  the  fact  that  in 
a  very  short  vessel  driven  by  immense  steam-power  (10,500  indicated 
horse -power  in  this  case)  at  a  high  speed  against  a  head  sea  there 
would  be  developed  a  tendency  to  *dive'  which  needs  correction, 
and  that  tendency  is  best  corrected  by  additional  length.  The  late 
Mr.  W.  Froude  pointed  out  this  condition  of  things,  and  as  Admiral 
Popoff's  representative  at  Glasgow  has  stated  that  no  advantage 
in  point  of  speed  was,  in  his  opinion,  to  be  expected  from  increase  of 
length,  it  is  safe  to  conclude  that  the  form  has  been  somewhat  elon- 
gated in  order  to  secure  longitudinal  steadiness  under  steam  at  sea 
rather  than  increase  of  speed.  Nor,  notwithstanding  her  additional 
length,  will  the  movements  of  the  ship  under  steam  be  devoid  of 
grave  interest,  either  in  smooth  water  or  in  waves.  The  driving  of 
a  floating  body  of  her  extraordinary  form  through  the  water  at  a  high 
speed  by  the  exertion  of  immense  power  may  possibly  present  to  the 
eye  changes  of  immersion  and  trim  of  an  altogether  unexampled 
character,  the  nature  of  which  will  be  influenced  by  the  future  cir- 
cumstance that  the  propelling  forces  will  be  ai)plied  chiefly  below 
the  bottom  of  the  ship  proper.  WTien  waves  are  encountered  at  high 
speed,  and  the  speed  of  the  on-coming  waves  is  virtually  added  to 
that  of  the  ship,  the  qualities  of  the  *  Livadia '  will  probably  be  put 
to  by  far  the  most  serious  test  that  awaits  them. 

One  question  which  most  of  our  readers  will  very  naturally  be 
inclined  to  ask,  we,  in  common  with  Admiral  Popoff  and  his  repre- 
sentatives, are  not  less  naturally  disinclined  to  answer.  What  speed, 
it  will  be  asked,  is  expected  from  this  very  strange  and  remarkable 
vessel  ?  We  need  hardly  say  that  her  special  form  and  construction 
place  her  so  entirely  beyond  the  range  alike  of  all  formulae  and  all 
experience  that  only  those  who  conducted  abroad  the  preliminary 
experiments  upon  models  which  preceded  her  design  can  presume  to 
answer  the  question  with  any  satisfaction,  and  they  have  carefully 
refrained  from  offering  predictions.  The  only  speed  that  a})pears  to 
have  been  promised  to  the  Emperor  is  that  of  14  knots,  and  there 


'  Shall '  is  a  much  larger  ship,  hur  displacement  (5,900  tons)  ezM 
that  of  the  new  yacht  (3,900)  by  2,000  tona,  while  the  steam- 
developed  in  the  '  Shall '  was  only  7,500  indicated  lior8e-power,i 
is  3,000  indicated  horse-power  less  than  that  expected  i 
'  Livadia.'  The  cross  sections  of  the  two  ships  are  more  nearlyi 
that  of  the  ship  being  986  squiire  feet  in  area,  and  that  4 
'  Livadia '  about  900  square  feet,  so  that  the  respective  canali^ 
speak,  which  the  two  vessels  excavate  in  the  water  when  sta 
ahead  differ  in  size  by  only  about  one-tenth.  There  is  anotlH 
much  closer  resemblance  between  the  two  ships  which  vai] 
persons  would  have  anticipated,  probably,  but  which  we  find  i 
vestigation  to  actually  exist.  We  refer  to  what  is  technically  1 
as  the  '  co-efficient  of  fineness,'  but  what  may  be  more  &nii 
described  as  the  proportion  which  the  ship's  immersed  volumd 
to  the  volume  of  a  rectangular  box  which  would  exactly  contal 
immersed  hull.  In  the  case  of  the  '  Shah,'  this  pro]>ortion  is  I 
one-half,  and  is  very  slightly  in  excess  of  one-half  in  the  case  ( 
new  yacht.  Now,  the 'Shah'  steamed  16*45  knots,  say  16^1 
on  the  measured  mile,  with  her  7,500  horse-power,  and  if  the 
could  reasonably  be  expected  to  achieve  an  equal  perfomnanoi 
10,500  horse-power  ought  to  drive  her,  we  find,  at  a  speed  of 
19  knots  per  hour.  A  falling  off  in  performance  might  be  ez{ 
even  in  the  '  Shah  '  with  the  increased  application  of  power  owi 
the  rapid  growth  of  resistance  at  very  high  rates  of  speed,  bo 
from  18  to  19  knots  per  hour  may  be  assumed  as  the  speed  wi 
vessel  of  the  '  Livadia's '  size  and  power  would  attain  if  fonnet 
the  '  Shah.'    The  margin  which  the  desif^ier  of  the  yacht  hi 
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as  only  a  14-knot  ship,  she  has  a  margin  of  much  more  than  half  her 
steam-power  as  a  security  against  unwonted  resistance.  Large  as 
this  surplus  of  power  is,  the  Russian  authorities  have  done  wisely  in 
having  it  supplieil ;  for  while  in  any  event  it  must  add  greatly  to  the 
steaming  efficiency  of  the  vessel,  the  application  of  so  much  pro- 
pelling force  to  such  a  steamer  will  solve,  in  the  most  effectual 
manner,  the  great  problem  set  before  her  constructors.  And  a  very 
important  problem  it  is,  and  one  which  will  throw  great  light  upon 
the  still  obscure  question  of  resistance  to  ships — obscure,  notwith- 
standing the  recent  labours  of  Froude,  Rankine,  and  other  investiga- 
tors. They  have  successfully  established  a  theory  of  resistance  which 
is  essentially  modern,  and  which  admits  of  three  sources  of  resistance 
only — viz.,  that  due  to  the  friction  of  the  water  along  the  bottom ; 
that  due  to  the  disturbance  of  the  surface,  or  the  formation  of  waves, 
caused  by  the  onward  motion  of  the  hull ;  and  (which  is  of  minor 
moment)  that  due  to  the  formation  of  eddies  in  the  stern  wake.  It 
will  be  seen  from  this  bare  statement  of  the  case  that  the  new  yacht 
has  a  far  better  chance  of  attaining  a  high  speed  than  the  philoso- 
phers of  the  last  century  could  possibly  have  conceded  to  her  under 
their  theories  of  resistance,  and  it  is  not  by  any  means  extravagant 
to  hope  that  those  may  be  disappointed  who  consider  it  impossible 
to  drive  so  broad  a  vessel  fast. 

As  regards  the  steering  and  manoeuvring  of  such  a  vessel,  there 
is  no  ground  whatever  for  question,  save  such  as  may  result  from 
her  extreme  handiness.  The  circular  ironclads  steer  perfectly  well, 
although  their  ready  responses  to  the  helm  and  their  tendency  to 
forge  bodily  forward  in  any  direction  in  which  they  may  be  moving 
render  it  absolutely  necessary  to  handle  the  helm  with  careful  regard 
to  their  extreme  sensitiveness  to  their  rudders.  If  this  consideration 
be  disregarded  accidents  may  doubtless  result ;  but  the  conditions  of 
good  steerage  in  very  short  ships  must  now  be  perfectly  understood 
in  the  Russian  Navy,  and  so  important  a  vessel  as  this  will  not  be 
entrusted  to  unpractised  hands.  The  skill  and  readiness  with  which 
naval  officers  accustom  themselves  to  the  handling  of  extremely 
handy  vessels  was  aptly  illustrated  last  week  at  Portsmouth,  where 
an  officer  of  the  torpedo-ship  *  Vernon '  acquired  in  a  few  minutes 
the  art  of  manoeuvring  with  perfect  ease  and  safety  a  new  boat 
engined  with  the  wonderful  steering  screw  propeller  of  Colonel 
Mallory,  by  the  action  of  which  a  fast  boat  can  be  made  to  dart  about 
in  every  direction  with  the  celerity  of  a  fish. 

The  trials  of  the  *  Livadia '  will  solve  several  problems  for  the 
settlem^^nt  of  which  the  condition  of  steam  navigation  predses,  and 
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7%Mf.  for  solving  which  the  Russian  Government  and  its  enterprising^  M 
Constructor  will,  in  any  event,  deserve  the  thanks  of  the  publi 
less  than  those  of  men  of  science.  If  the  authors  of  this  great 
periment  should  have  to  undergo  some  disappointments,  they  arc 
least,  likely  to  surpass  the  expectations  of  many  who  now  des] 
dently  criticise  their  efforts.  At  the  same  time  they  may  thoroug 
rely  ujion  the  sympathy  of  all  those  who  like  to  see  men  have 
courage  of  their  opinions  in  matters  affecting  the  progress  of 
world. 
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MLSC'ELLAXEOUS  SUBJECTS, 


HYDRA  I  Lie  PROPVLSlOy. 

Committee  on  Designs, 

Cnmmiiue  The  hydrauUc  method  of  propulsion  deserves  more  attentia 

it  ha-i  yet  received. 


Mr, 
Atuirfw 
Murrtuif 

C.B, 

lo  conric 
of  the  dii- 

CUMDOn 

which 
followod 
the  reading 
of  a  l>A|K>r, 
<ifi  *  The 
True 

Komofnics 
of  Kng- 
Und'H 
Naval 

POWIT,' 

by  (^atitnin 
J.  H.  Sil- 
wyn,  iH'fore 
the  Uoval 
United" 
»S«'rvi<'e  In- 
ntitution, 
February 
20,  J871. 


Mr.  Andrew  Marrtuj^  C.B. 

Having  harl  much  to  do  with  the  experiments  with  the  hyd 
projieller  to  tlie  extent  to  which  they  were  carried  out  b 
Admiralty,  I  am  glad  of  an  opportunity  of  hacking  up  what  O 
Selwyn  said  with  respect  to  it  in  combination  with  sail  ] 
I  loTik  upon  the  results  that  may  yet  be  obtained  from 
that  resi>ect  Jis  probalily  8U])erior  to  any  that  have  been  obi 
from  any  other  steam  pro})eller  in  combination  with  wind, 
the  hydraulic  proi>eller  the  water  is  taken  into  the  ship  i 
proceeds,  and  immediately  acquires  the  velocity  of  the  ship,  a 
carried  with  it,  and  it  is  then  acted  on  by  the  centrifugal  pu 
the  interior,  and  driven  out  at  a  velocity  in  accordance  with  the 
of  the  engine.  The  velocity  with  which  the  water  is  driven  ou 
from  which  the  power  of  propulsion  is  obtained,  is  always  in  accor 
with  the  speed  of  the  engine,  and  it  ai)pears  to  me  that  noth 
lost  in  the  action  of  this  jn'opeller  by  the  speed  with  whic 
vessel  may  be  going  under  canvas  at  the  time  when  it  is  set  to 
to  act  in  combination  with  the  sails.  That  is  not  the  case  eithei 
the  screw  ])ro])ell(»r  or  with  the  paddle-wheel. 

I  hold  that  with  the  hydraulic  ])roi)eller,  supposing  that  th< 
is  already  going  t(»n  knots,  she  will  get  the  whole  advantage  o 
power,  the  same*  as  if  starting  and  i)roceeding  with  that  alor 
have  advocated  that  view  for  a  long  time.  I  am  sorry  that  th( 
C'umstances  have  been  such,  connected  with  the  *  Watenvitch,' 
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have  i)revented  the  Admiralty  considering  it  right  to  continue  the        ^^i^- 
experiments.     More  experiments  are  particularly  wanted.     We  know     Murray, 
nothing  of  the  subject,  we  neither  know  whether  to  send  out  the 
water  through  a  small  orifice  with  a  high  velocity,  or  through  a 
large  orifice  with  a  slower  velocity.     We  know  nothing  of  the  form 
of  the  pump. 

Admiral  Ryder. 

» 

It  would  evidently  be  of  enormous  advantage  if  vessels  could  go     Admind 

astern  as  quickly,  and  turn  as  readily,  as  when  going  ahead,  and       !L ' 

deliver  effective  ramming  blows  from  either  end,  without  destroying  ^^*° 
their  steering  apparatus.  dimgrams. 

The  turbine  can  do  this:   the  propellers  are  on  the  side,  the  Unit«d 
rudders  can  be  sufficiently  removed  from  the  extremities.  institution, 

A  fast  vessel  that  has  charged  from  ahead  and  missed  her  blow  *  * 
accidentally,  or,  more  probably,  intentionally,  can  then,  by  reversing 
the  turbine  action,  still  keeping  the  engine  at  full  speed,  return  on 
the  track  of  her  adversary  (assumed  to  be  a  screw),  and  thus  take 
the  position  all  ramming  vessels  of  great  speed  will  aim  at  getting, 
viz.  *  astern.' 

This  position  will  take  the  place  of  the  *  weather  gauge '  of  our 
ancestors  in  future  actions. 

Having  taken  the  lead  in  every  nautical  invention  for  centuries, 
the  credit  of  perfecting  the  turbine  is,  it  seems,  to  be  left  in  the 
hands  of  our  competitors,  and  yet  what  does  it  claim  ?  The  turbine 
claims  to  act  (a)  independently  of  immersion  in  the  water,  and 
therefore  of  draught ;  whether  the  orifice  is  covered  or  above  water, 
is  a  matter  of  indifference:  (6)  when  under  sail  there  is  great 
economy  in  using  the  turbine  as  an  auxiliary  compared  with  the 
screw:  (c)  the  propeller  cannot  be  fouled:  {d)  it  will  pump  out 
water  if  the  ship  leaks  from  shot-holes,  &c. :  and  {e)  fire  can  be  put 
out  by  aid  of  the  engine,  which  is  an  enormous  pump :  (/)  the 
vessel  can  be  stopped  much  more  promptly,  and  turnert  in  her  own 
length.  In  fact,  the  turbine  appears— if  its  advocates  are  to  be 
believed — to  possess  all  the  qualifications  of  a  perfect  propeller  for  a 
war  ship,  and  in  the  first  attempt  at  comparative  exi)eriment«,  the 
*  Vixen'  and  *  Viper' — sister  ships — went  9*1  knots  and  9*3  knots; 
the  *  Waterwitch '  (turbine)  9*2  knots ! ! — a  most  remarkable  success, 
since  which  she  has  been  stationed  at  Devonport,  and  as  yet  has 
been  sterile.  No  other  turbine  has  been  built  by  us.  The  Germans 
are  building  one  at  Stettin. 

VOL.  III.  L  L 
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VXIFORMITY  IS  SPEED. 

Vlce-Admind  Sir  Edwar^i  IivjUrieldy  CJ?. 

y*^  l>ut  there  is  another  (loint  which  api)ear5  to  deserve  considera 

Sir  I  mean  the  homogeneity,  or  rather  the  want  of  homogeneity^  is 

if'ejieid,  »l>eed  of  vessels  of  our  present  day  squadrons. 

^•^'  It  will  easily  be  understood  by  naval  officers  that  this  want  n 

«»  •  be  seriouslv  felt  bv  a  Commander-in-Chief  desirous  of  pursuini 

*r  on  ,     /•  *  1  *  J  ir  I 

irai        enemy  s  fleet  at  his  utmost  speed. 

1 'before  Now,  as  an  example,  let  us  take  the  8  hours'  full-speed  tri 

it«?**  the  Channel  Squadron  off  Lisbon  last  autumn ;  then  the  *  Achi 
*;"* .  distanced  the  rest  of  the  fleet,  and  had  she  been  in  pursuit  of  a  fl 
»e  »•  enemy,  would  have  brought  them  to  action,  unsup{X)rted  by  a  si 
other  vessel  of  the  squadron. 

This  want  of  homogeneity  (I  can  find  no  better  term  to  sig 
my  meaning)  is  fully  appreciated  by  the  French,  who  for  the  n 
jiart  fit  their  ships  with  engines  of  sufficient  power  to  ensui 
minimum  sjieed  greater  than  the  average  8|)eed  of  a  correspond 
number  of  our  vessels  of  war. 

To  meet  this  want,  some  interesting  exj^eriments  in  towing  ^ 
instituted  by  the  Commander-in-Chief  (I^rd  Clarence  Paget)  in 
Mediterranean  Squadron  whilst  I  was  serving  under  his  orders,  an 
have  here  the  tabulated  form  of  these  results.      By  them  it  will 
seen  that  his  object  was  to  establish  the  fact  as  to  the  power  at 
(lisjKjsal  to  ])ring  all  his  squadron  to  a  given  point  in  the  short 
sjKice  of  time.     This  exi)eriment  was  made  by  a  comparison  betwc 
the  8])eeds  obtained  whilst  the  ships  were  under  tow  of  each  oth 
and  it  was  based  ui)on  the  consideration  that  thus  all  the  ships  woi 
be  brought  into  action  together,  by  reducing  the  speed  of  the  faste 
and  increasing  that  of  the  slowest  vessel  in  the  squadron.     To  que 
the  words   of  Lord  Clarence  Paget,  who  says :    '  (.)ur  towing  trii 
may  be  shortly  stated  to  have  resulted  in  a  homogeneous  speed 
various  shii)S5  all  under  steam,  tied  together,  at  something  less  thi 
the  mean  of  their  united  individual  speeds,  and  at  an  expenditure 
coals  of  alx)ut  the  same  ratio.     The  only  possible  disadvantage  w 
the  risk  attending  the  operation,  which  I  hold  to  be  comjxarative 
nily  since,  if  the  leading  ship  suddenly  broke  down,  her  momentu 
would  be  sufficient  to  sheer  her  clear  of  the  others,  cutting  of  cour 
the  hawsers.    However,  risk  or  no  risk,  it  would,  on  certain  occasior 
when  it  was  an  object  to  bring  our  lohole  force  to  a  point  in  tl 
smallest  possible  time,  be  a  great  gain.  .  .  .' 


MISCELLANEOUS. 


P0  -m    m» 


The  *  Victoria,'  at  full  speed,  not  towing,  would  steain  100  knots 
in  50  minutes  less  time;  ^Gibraltar,'  100  knots  in  14  minutes  less 
time;  *  Cruiser,*  100  knots  in  6  hours  28  minutes  more  time; 
expenditure  of  coal  about  the  same.  *  Prince  Consort,'  100  knots  in 
1  hour  12  minutes  less  time;  *  Koyal  Oak,'  100  knots  in  the  same 
time  as  when  in  tow ;  *  Enterprise,'  100  knots  in  2  hours  49  minutes 
more  time ;  expenditure  of  coal  about  10  tons  less  by  towing. 


lief 
Admiral 

Sir 

Eotmru 

Impl^dd, 

C.B. 


FORM    OF    BOW, 

Mr.  Bamahy^  C.B. 

We  have  abandoned  the  plough  bow,  first,  because  there  is  no 
longer  any  armour  supporting  the  stem,  the  armoured  deck  forms  a 
much  better  base  for  the  ram  than  the  stem  would ;  and,  secondly, 
because  it  appears  to  be  desirable  to  avoid  the  great  heaping  up  of 
broken  water  which  is  inseparable  from  the  plough  bow. 


Mr,  Bar- 
tMAy,  C,B. 

Director 
Naval  Con- 
struction to 
Controller, 
Jnne  8, 
l«78. 


HATCHWAYS.    SUBDIVISIONS. 
Captodn  Coloviby  R.N. 


th 


I  should  decidtKlly  carry  up  the  combings  of  many  hatchways  to     Caaimm 
e  main  deck.  r!n,* 


Prixe 
Rway, 

IH78. 
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KEPOKT  OF  THE  COMMITTEE  ON  DESIGNS   FO! 

SHIPS  OF  WAR. 

Report  of  The  requirement*  of  modem  warfare  having  rendered  it  neoe 

MiYfteM     ^^^^  ^^  Ix)rd8  Commissioners  of  the  Admiralty  to  consider,  ai 

^^^^*{!r  some  cases  adopt,  various  designs  for  ships  of  war  of  a  novel  chan 

^^'      their  Lordships  determined  to  ask  the  advice  and  assistance 

AdminUtv,   special  Committee,  to  whom  certain  designs  were  referred  for  opj 

187L    *       and  report.     This  Committee,  under  the  presidency  of  Lord  Duff 

was  ap|x>Inted  on  January  12,  1871.     They  re|)orted  as  follows  ^ 

The  undersigned  members  of  the  Committee  appointed  b) 
I^rds  Commissioners  of  the  Admiralty  to  examine  certain  re 
designs  for  ships  of  war,  have  the  honour  to  submit  the  foUo^ 
Report. 

The  instructions   issued   by  their   Lordships   for  our  guid 
rwinired  us  to  confine  our  attention  to  such  designs  and  subjec 
have  been  specially  referred  to  us,  and  to  abstain  from  taking 
consideration  any  questions,  whether  of  the  new  designs  or  irapr 
appliances,  which  are  not  obviously  or  necessarily  connected 
them. 

The  result  of  our  investigation  of  the  comparative  safety  of 
'  Captain  '  and  '  Monarch,'  and  of  the  influence  which  the  princi 
adoi)ted  in  the  design  of  the  former  vessel  had  ujx^n  her  loss, 
communicated  to  their  Lordships  in  our  special  report  of  March 
last. 

Besides  dealing  with  this  question  we  were  called  upon  tooflFe 
(»])inion  upon  the  several  classes  of  ships  of  war  represents  by 
following  vessels,  viz. : — 

The  '  Monarch  ' ;  The  '  Cyclops ' ; 

The  '  Invincible  ' ;  The  '  Glatton  ' ; 

The  *  Devastation  ' ;  The  *  Inconstant.' 

As  regards  these  classes,  including  as  they  do  a  very  large  por 
of  the  British  Navy,  we  were  instructed  to  advise  their  Ix^rds 
whether,  '  with  reference  to  the  present  state  of  the  science  of  n 
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architecture  and  the  requirements  of  naval  warfare,  the  principles    Iteportof 
which  should  regulate  the  form  and  type  of  war  shi})s  to  be  built  for     mitiee  on 
the  service  of  this  country  are  fully  satisfied  by  these  designs,  with  the     sSSmoV 
improvements  recommended  in  them,  or  whether  any  further  modi*       ^*"'' 
tications  are  desirable. 

In  carrying  out  this  jMirt  of  our  instructions  we  have  adhered,  as 
closely  as  possible,  to  the  terms  of  the  clause  previously  referred  to, 
in  which  we  desired  to  confine  ourselves  exclusively  to  the  precise 
designs  laid  before  us ;  but  the  requirements  of  modem  naval  warfare 
are  so  multifarious  and  so  com})lex,  that  we  found  it  impossible  to 
judge  how  far  they  are  satisfied  by  certain  specified  types  without 
considering  to  what  extent  these  ty|>es  are  supplemented  by  other 
classes  of  ships. 

It  was  necessary  also  in  each  case  to  keep  steadily  in  view  the 
l>articular  class  of  services  which  the  ship  is  intended  to  i>erform,  this 
being  an  essential  element  in  considering  the  merits  of  its  design. 

It  will  thus  be  seen  that,  notwithstanding  the  limitation  in  our 
instructions,  by  which  several  very  imjwrtant  lines  of  investigation, 
nearly  allied  to  the  subject-matter  of  our  inquiry,  have  been  closed  to 
us,  the  task  imposed  upon  us  has  been  one  of  no  little  labour.  It  luis 
involved  the  consideration  of  the  principal  problems  which  occupy 
the  mind  and  test  the  ingenuity  of  the  naval  architect,  and  has  in- 
cluded a  minute  review  of  most  of  the  classes  of  war  shijw  in  Her 
Majesty's  Navy.  When  it  is  remembered  that  the  thorough  investi- 
gation of  any  one  of  the  numerous  branches  of  this  enquiry  is  an 
operation  necessarily  requiring  close  and  long-continued  attention,  it 
will  be  seen  that,  within  the  brief  period  allotted  to  our  Libours,  it 
was  impossible  to  do  more  than  deal  with  each  topic  in  a  very  general 
manner.  It  is  also  to  be  observed  that  many  of  the  data  which  we 
were  compelled  to  assume  have  been  as  yet  but  imperfectly  tested  by 
experiment,  while  the  rapid  changes  which  warlike  appliances  are 
almost  daily  undergoing  necessarily  introduce  a  theoretical  element 
into  all  investigations  of  this  nature. 

A  perfect  ship  of  war  is  a  desideratum  which  has  never  yet  been 
attained,  and  is  now  further  than  ever  removed  from  our  reach.  Any 
near  approach  to  j)erfection  in  one  direction  inevitably  brings  with  it 
disadvantages  in  another. 

From  the  time  when  ships  of  war  first  carried  artillery,  and 
were  thus  converted  from  mere  vehicles  for  the  tran8iK)rt  of  armed 
men  into  engines  of  war,  naval  architects  have  been  comiK»lled,  in 
designing  them,  to  content  themselves  with  a  more  or  less  satisfactory 
compromise. 
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^fP^J^  The  difficulty,  always  great,  of  bringing  into  harmony  the  con- 

miitee  oh  flicting  features  which  are  desirable  in  a  ship  of  w^ir,  was  much  in-> 

for  ^^pf  creased  by  the  adoption  of  steam  power  throughout  the  Navy ;  the 

of  War.  f^j^jj^  ^£  j^^jj  ^jjicij  ^j^g  thought  to  be  requisite  for  obtaining  the  best 

result*  under  steam  alone  being  very  different  from  that  most  suit- 
able for  sailing. 

When  to  this  was  added  the  still  more  serious  embarrassment, 
arising  from  the  introduction  of  armour-plating,  the  problem  presented 
to  naval  architects  became  one  of  extreme  difficulty  and  complexity. 

For  some  time,  indeed,  after  the  necessity  of  using  armour-plating 
had  been  recognised,  but  before  the  penetrative  power  of  artillery 
had  reached  its  present  stage  of  development,  the  question  how  to 
unite  in  one  ship  the  power  of  sailing,  steaming,  and  carrying  both 
heavy  guns  and  armour,  although  difficult,  did  not  appear  to  be 
insoluble,  and  was  met  with  remarkable  ability,  and  a  very  large 
measure  of  success,  by  the  Constructive  Department  of  the  Navy. 

In  the  meantime,  however,  a  rapid  progressive  increase  in  the 
power  of  artillery  led  to  a  corres^wnding  augmentation  in  the  thick- 
ness and  weight  of  the  armour  borne  by  ships,  until  the  point  had 
been  reached  at  which  it  became  impossible  to  combine  in  one  vessel 
all  the  qualities  which  it  is  desirable  a  ship  of  war  should  possess, 
consistently  with  the  attainment  of  a  very  high  degree  of  efficiency 
in  any  of  the  more  im|)ortant  of  them. 

The  necessity,  in  some  cases  at  least,  of  altogether  sacrificing  some 
one  desirable  feature,  in  order  that  another  may  be  secured  in  a 
higher  degree  than  would  otherwise  be  possible,  was  recognised  by 
their  Lordships  when  they  adopted  the  design  of  the  *  Devastation ' 
class,  in  which  the  power  of  sailing  was  entirely  given  up  in  favour  of 
that  of  carrying  thick  armour  and  very  jjowerful  guns — of  moving 
mider  steam  at  a  fair,  although  not  very  high  speed — and,  finally,  of 
carrying  a  sufficient  quantity  of  coal  to  admit  of  voyages  actoss  the 
Atlantic  being  made  without  the  aid  of  sails. 

In  the  '  Inconstant '  class  a  compromise  of  a  similar  character,  but 
in  a  different  direction,  had  previously  been  sanctioned,  the  protec- 
tion of  armour  being  altogether  abandoned  in  order  to  secure  very 
high  speed  under  steam,  combined  with  as  efficient  sail  power  as 
could  be  attained  without  interference  with  the  essential  feature  of 
great  speed  under  steam  alone. 

Each  of  these  types  possesses  valuable  features  which  are  totally 
wanting  in  the  other.  Each  in  our  opinion  meets  a  part  of  the 
requirements  of  modern  warfare,  and  must  (subject  to  modification 
and  improvement)  continue  to  be  represented  in  the  British  Navy. 
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To  endeavour  to  arrive  at  a  conclusion  on  the  abstract  merits  of  Report  nj 
either,  regarded  simply  as  a  ship  of  war,  without  reference  to  the  mUttton 
many  and  various  duties  which  the  Navy  of  this  country  is  called  /^^^^ 
upon  to  perform,  would  lead  to  no  useful  result.  •/  ^*"^- 

Again,  in  our  investigation  of  the  merits  of  the  *  Monarch,'  it  has 
been  evident  to  us  that,  regarded  as  a  first-class  sea-going  armoured 
ship  of  war,  with  large  sail  power,  her  place  in  the  Navy  is  in  a  class 
to  which,  notwithstanding  the  difference  in  their  armaments,  the 
*  Hercules '  and  the  *  Sultan  '  (which  have  not  been  referred  to  us) 
equally  belong ;  and  that  the  opinion  we  feel  called  uix)n  to  express 
with  regard  to  the  'Monarch'  must  be  applicable  in  a  very  great 
degree  to  those  ships  also. 

Disregarding  the  smaller  classes  of  sea-going  vessels  belonging  to 
the  Naval  Service  (such  as  despatch  vessels,  gun  vessels,  Ac),  a 
simple  and  perhaps,  under  ordinary  circumstances,  a  safe  method  by 
which  the  requirements  of  the  British  Navy  may  from  time  to  time 
be  estimated,  is  to  watch  carefully  the  progress  of  other  nations  in 
designing  and  constructing  ships  of  war,  and  to  take  care  that  our 
own  fleet  shall  be  more  than  equal  both  in  the  number  and  power  of 
its  ships  to  that  actually  at  the  disposal  of  any  other  Power. 

But  having  regard  to  the  rapidly  changing  aspect  of  the  long- 
vexed  question  of  guns  against  armour,  as  well  as  to  the  essentially 
transitory  character  of  our  existence  as  a  Committee,  we  are  com- 
pelled to  cast  our  thoughts  into  the  future,  and  to  found  conclusions, 
not  upon  experience  alone,  but  in  some  degree  upon  theory  and  con- 
jecture. For  the  purpose  of  this  enquiry,  therefore,  we  are  dis})08ed 
to  measure  the  naval  forces  of  other  nations  less  by  the  ships  and 
guns  which  they  at  this  moment  possess,  than  by  those  which  we 
have  reason  to  think  it  is,  or  soon  will  be,  in  their  power  to  obtain, 
and  which  any  nation  that  may  design  to  strike  a  serious  blow  at  this 
country  at  sea,  whether  at  home  or  abroad,  will  probably  take  care 
to  procure  before  attempting  to  do  so. 

Hitherto  the  powers  of  offence,  represented  by  artillery,  and  of 
defence,  by  armour,  have  advanced  almost  pari  passuy  sometimes 
one,  sometimes  the  other,  slightly  in  advance ;  but  we  ai)i>ear  now 
to  be  closely  approaching  a  period  when  the  gun  will  assert  a  final 
amd  definite  superiority. 

When  the  *  Devastation '  was  designed,  there  was  reason  to  believe 
that  armour  such  as  hers  (12-inch  plates,  besides  backing)  was  im- 
penetrable to  the  most  powerful  gun  used  by  any  nation.  Since  that 
time  the  adoption  of  improved  gunpowder  for  heavy  guns  has  so  far 
increased  the  penetration  of  the  25-ton  gun  that,  at  close  range*,  the 
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Hqntriof  «  Devastation'  can  no  longer  be  said  to  be  impenetTable  to  thA^ 
mitteeom  actually  Carried  in  the  turrets  of  the  ^Monarch/  Nor  is  tfai| 
fS!^^k^  The  *  Devastation '  herself  is  to  carry  guns  of  bur  greater  ^ 
of' H^ar,  ^35  tons)  tliJin  those  of  the  *  Monarch,'  and  we  see  no  reasol 
believe  that  the  limit  of  weight  and  power  in  guns  will  even  I 
have  been  reaclunl.  ^ 

Sir  William  Armstrong,  in  an  imi)ortant  letter  which  he  addxei 
to  Ix>rd  DufTerin  on  March  3,  and  of  which  a  co])y  is  annexed,  fli| 
*  Even  now  the  Elswick  Company  would  not  hesitate  to  accept  oti 
for  rifled  guns  of  14  inches  calibre,  throwing  shot  of  half  a  ton  w«j 
with  a  charge  of  2  cwt.  of  powder,  and  to  pledge  their  repntatioB 
the  success  of  the  undertaking.'  He  adds,  that  *  there  are  gi 
reasons  for  inferring  that  no  thickness  of  iron  less  than  20  inch 
sup]>orte<l  by  a  bicking  correspimdiiig  to  that  used  in  the  "  Hercuk 
wouhl  have  any  chance  of  oflfering  the  re<|uire<l  resistance '  to  sud 
gun.  Another  very  eminent  authority.  Sir  Joseph  Whitworth, 
the  accom]Mmying  jiaper  with  which  he  has  favoured  us,  says  that 
is  prepared  to  underttake  to  make  a  gun  of  11 -inch  bore  which  ab 
jKinetrate  armour  16  inches  thick  at  1,000  yards,  and  that^  for  p 
tection  against  a  13-inch  bore  gun,  the  armour  would  require  to 
not  less  than  24  inches  thick. 

We  see  no  reason  to  doubt  that  it  is  within  the  resources 
science  to  construct  guns  of  the  power  described,  whilst  it  is  cerU 
that  no  first-class  sea-going  ship  of  war  of  manageable  size  can 
made  to  carry  coinjAtte  armour  })rotection  of  anything  like  24  incl 
in  thickness,  nor  do  we  feel  at  all  confident  that  even  this  thickne 
if  attained,  would  permanently  continue  to  be  imi)enetrable, 
remains,  then,  to  consider  whether,  when  these  ja-obabilities  Ixicoi 
accomplished  facts^  ship  armour  will  retain  any  value,  or  whether 
ought  not  rather  to  be  abandoned  as  a  mere  costly  encumbrance. 

Sir  William  Armstrong,  as  will  be  seen  on  reference  to  his  lett 
contemplates  and  recommends  the  reduction  of  armour-plating  tc 
minimum,  or  even  its  total  abandonment.  His  opinion,  and  t 
grounds  on  which  it  is  based,  are  entitled  to  great  resi)ect,  and  ha 
received  our  best  and  most  careful  consideration.  Hut  we  ha\e  fou 
ourselves  unable  to  arrive  at  the  siime  conclusion. 

After  making  every  allowance  for  the  disadvantages  that  atte 
tlie  use  of  an  enormous  dead  weight  of  very  costly  armour,  whi 
after  all  is  not  absolutely  impenetrable  to  certain  special  guns,  ' 
cannot  lose  sight  of  the  indisput4i])le  fact  that  in  an  action  betwe 
an  armour-clad  and  an  unarmoured  ship  (assuming  that  tlu»y  cai 
guns  of  eijual  iK)wer)  the  former  has,  and  must  liave,  an  immeu 
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advantage  in  being  able  to  j^enetrate  the  sides  of  her  adversary  at  a  Bt^mrt  </ 
distance  at  which  she  herself  is  imj^enetrable  ;  and,  further,  in  l)eing  miuee<m 
able  to  use  with  effect  those  most  destructive  projectiles  *  common '  /o^si'^ 
shells,  which  would  fall  harmless  from  her  own  armoured  sides.  **-^  '''*"■• 

Even  assuming  that  absolute  impenetrability  to  shot  proves  to  be 
unattainable,  it  is  still  our  opinion  that  the  time  has  not  come  to 
throw  off  armour  altogether,  but  that  it  is  necessary  tliat  the  first 
ranks  of  our  ships  of  war  should  continue  to  carry  armour  of  as  great 
resisting  power  as  possible. 

Before  quitting  this  part  of  our  subject,  we  desire  to  remark 
that,  although,  as  before  pointed  out,  there  are  serious  difficulties  in 
the  way  of  increasing  to  any  very  material  extent  the  thickness  of 
armoiu*  applied  in  the  usual  manner  to  sea-going  ships,  viz.  in  the 
form  of  a  complete  belt  around  the  ship,  from  stem  to  stem,  at  the 
water-line,  besides  local  protection  for  guns,  men,  &c.,  it  is  not  by 
any  means  certain  that  some  method  may  not  be  devised  of  securing 
the  requisite  reserve  of  buoyancy  by  other  means  than  armour-plating. 
Were  this  accomplished,  the  area  of  the  armour  might  be  dimin- 
ished, and  its  tliickness  increased  in  a  corresponding  degree.  The 
ship  would  then  comprise  a  very  strongly  plated  central  citadel, 
surrounded  and  supported  by  an  unarmoured  raft  constructed  on  a . 
cellular  system,  or  containing  some  buoyant  substance  such  as  cork, 
which,  without  offering  any  material  resistance  to  the  jiassage  of 
projectiles,  would  not  be  deprived  of  its  buoyancy  by  i)enetration. 

In  the  absence  of  any  practical  experience  of  the  effect  of  large 
shells  or  of  torpedoes  upon  such  a  structure  as  that  which  we  have  in 
view,  it  is  impossible  to  say  with  confidence  that  the  object  aimed  at 
woidd  be  thus  attained,  but  if  it  were,  consequences  of  so  much  im- 
jiortance  and  value  would  follow  that  we  think  it  right  to  indicate 
this  line  of  enquiry  as  worthy  of  experimental  investigation. 

Another  mode  in  which  it  is  possible  that  additional  carrying 
power  (and  consequently  the  means  of  increasing  the  thickness  of 
armour)  may  be  obtained,  is  by  an  alteration  in  the  form  of  the  hull 
at  and  below  the  water-line. 

An  important  investigation,  which  has  for  some  time  })ast  been 
pursued  by  one  of  our  colleagues,  Mr.  Froude,  has,  although  not 
yet  complete,  led  to  the  belief  that  the  lines  usually  adopted  for 
obtaining  high  speed  under  steam  may  iH»rhaps  prove  to  be  actually 
less  adapted  to  that  purpose  than  a  form  which  will  admit  of  much 
greater  weight  being  carried  by  a  ship  of  equal  length.  In  onler  to 
test  this  on  a  larger  scale  than  has  hitherto  been  within  Mr.  Fronde's 
reach,  their  Lord8hip3  have  approved  of  experiments  being  undertaken 


•V24       oriNiONs  ox  naval  consthuctiox  foe  wak. 

•rf//    to  HM'crl^iii  tlu*  su'tiial  n*sistance  offered  bv  the  vater  t^'^  iLc  im 
vrm     ^>f  veKM'U  of  (liffiTTi'nt  forfiiri  and  at  various  rate^  of  speed.     A^  i 
J.J*J^    i*x|HTiiiifnts  will  «»c'cu|iy  some  time,  it  is  not  in  our  i».»w«-r  t 
^<"'-     iiKin*  than  n^fcr  to  tlH'iii  as  indicating  one  of  the  directions  in  m 
iin|M»rtant  advantai^en  may  be  tiought  with  a  fair  prM|ieGt  of  soct 
Tli«f  carrying  ]Miwrr  of  Mhi|M  may  certainly  be  to   some   t:3 
ini'n*a(<<*(l  by  the  adoption  of  *  coni]>ouDd'  engines  into  Her  Maje 
siTvicc.     We  are  awiire  that  this  moih'ficration  of  the  ordinary  ma 
(*ngini*  has  not  e8ca|ied  tlu*  notice  of  the  Constructive  Dejjartn 
of  t  he  Navy,  and  that  some  few  of  Her  Majesty's  ships  hare  bee 
titt<Ml.     Kilt  its  use  has  n*<*ently  become  very  general  in  the  i 
rant  lit*  marine,  and  the  weight  of  evidence  in  favour  of  the  h 
economy  of  fuel  thereby  gained  is,  to  our  minds,  overwhelming 
(-onclusive.     It  is  unnecessary  for  us  to  say  that  in  designing  a  £ 
•N'onomy  of  fuel  may  mean  either  thicker  armour,  greater  spee< 
smaller  and  cheajMT  ship,  or  the  power  of  moving  under  steam  al< 
for  an  inereased  jHTiod,  according  to  the  service  which  the  ship 
ini<'n(lc<l  to  ]K*rfonn.     We  beg  leave,  therefore,  earnestly  to  reco 
mend  that  the  use  of  comi)ound  t»ngines  may  be  generally  <idopt 
in  ships  of  war  hereafter  to  Iw  constructe<l,  and  applied,  whenever 
can  be  done  with  tlue  regard  to  economy  and  to  the  convenience 
the  service,  to  those  already  built. 

In  <lcsi;rniii^  engines  of   this    kind,   care    should    be    taken 
diiFiinish  friction  as  far  as  pnictic ible  by  attending  to  the  lialance 
forces  upon  the  shaft.     In  aj»j»lying  them  to  ships  of  war  attentii 
nuist  also  l)(»  ]»aid  to  so  disi)Osing  the  parts  as  to  keej)  the  whole 
;is  low  a  level  as  possible. 

hcforc  ])r(K-ec(liiig  to  consider  any  jMU-ticular  tyiKJS  it  seen 
desirable  to  iiitnxlucc  lien;  a  few  remarks  ujwn  a  subject  of  con  side 
able  importance,  and  one  which  is  more  or  less  applicable  to  ever 
ship  of  war. 

It  is  a  well-known  fact  that  tht)sc  peculiarities  in  the  design  of  , 
>hip  which  result  in  what  is  termed  'great  metacentric  height,'  an< 
cniiseijuent  stitVness  under  canvas,  are  amongst  those  which  materiallj 
tend  t.>  produce  ipiick  r(»lling  and  to  make  t\w.  shij)  uneasy  in  j 
seaway. 

Nothing'  is  st»  dctriuicntal  as  this  to  the  accuracy  of  artillery  tire 
which,  in  consecpu'ncc  of  the  reduction  in  the  number  and  increase 
in  the  wci^djt  and  cost  of  projectiles  composing  a  broadside,  has  nov 
become  of  far  greater  imjK'rtance  than  at  any  former  ])erioil.  Nava 
iin'hitects  have  been  induced,  therefore,  io  seek  steadiness  of  plat 
form  bvdinuni^hinJr,  as  far  as  safety  wouh I  allow,  the s^tatical  stabilit; 
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and  stiffness  of  the  ship.     In  some  recent  instances  (e.flr.,  the  *In-    Report  of 
constant '  and  the  '  Invincible '  class)  this  was  carried   to  a  degree     .mT/w  tn 
which,  together  with  an  alteration  in  the  distribution  of  weights     £^^l!^ 
during  construction,  has  led  to  a  considerable  weight  of  ballast  being     »/  ^or, 
placed  on  board  these  ships  in  order  to  correct  the  crankness  so 
caused. 

Steps  have  been  taken  to  obviate  this  defect  in  the  *  Blonde,'  a 
sister  ship  to  the  *  Inconstant,'  now  building ;  and  we  have  no  doubt 
the  same  would  be  done  to  any  ship  of  the  *  Invincible  '  class  which 
might  now  be  designed. 

But  although  experience  has  shown  that  in  these  instances  the 
principle  of  giving  up  stiffness  to  obtain  steadiness  of  gun  platform 
was  carried  somewhat  too  far,  it  is  much  to  be  regretted  that  it 
should  be  necessary  in  any  degree  to  abandon  the  very  important 
object  which  the  designers  of  those  ships  had  in  view,  and  if  any 
means  can  be  adopted  by  which  steadiness  of  platform  may  be  made 
to  accompany  great  stability  or  stiffness,  a  most  valuable  result  will 
have  been  achieved. 

Here  another  inquiry  of  Mr.  Fronde's  comes  to  our  aid,  and 
seems  to  jwint  out  the  mode  in  which  this  combination  may  perhaps 
be  secured.  He  has  ascertained  by  experiment^  so  far  as  the  result 
of  the  use  of  large  models  can  be  relied  on,  that  bilge  keels  of 
greater  depth  than  it  has  hitherto  been  customary  to  use,  have  an 
extraordinary  effect  in  checking  the  rolling  motion  of  ships.  We 
are  fully  conscious  of  the  caution  to  be  used  in  assuming  that  results 
obtained  with  models  will  equally  follow  on  a  much  larger  s^'ale,  but 
the  attention  which  Mr.  Froude  has  paid  to  the  mathematical  in- 
vestigation of  the  ratio  which  the  one  should  bear  to  the  other  leads 
us  to  think  that  he  has  made  out  a  strong  privia  facie  case,  and  we 
recommend  his  experiments,  which  are  still  in  progress^  to  the 
attention  of  their  Ix)rd8hips,  in  order  that  the  result  if  it  should 
answer  expectation  may  be  applied  to  the  benefit  of  the  Navy. 

We  now  proceed  to  state,  as  briefly  as  possible,  our  views  with 
reference  to  each  of  the  classes  or  tvj)es  of  war  ships  referred  to  us. 

1.    *  DEVASTATION  '   CLASS. 

(*  Thunderer f  *  Devastation^  ami  *  /Wy/) 

From  the  information  furnished  to  us  by  their  Lordships'  com- 
mand, we  learn  that  these  ships  were  designed  for  service  in  European 
seas,  including  the  Channel  and  the  Mediterranean,  the  prospect  of 
their  being  required  to  cross  the  Atlantic  being  also  contemplated. 


'•■jr.         OPINION^  i'N    NAVAL  nWSTRUCTIOX   FOR    WAR. 

/r-r-f/'    It   w.is  zvnuiTiiTe,  therefon-.  t«-i  render  them  capable  of  meeting 

«.ff^T.     vr'Athf-r  in  niid-i^?v;in  and 'if  tisffatinj^  an  action  there  if  necei 

f^J^V-.     ^^"'*  ^'•'•'^  '•^j''^"*  ^-i^y  hiv»-  bt-t-n  ]irovided  with  a  half-raised 

"'  **•"      ami«>i:r*~l  fi»iv*.a>tlf.  which  increases  the  freehosird,  elsewhere 

4  ft.  6  in.,  !••  9  fet-i  forward.     In  this  resjwct  the  desif^  of  t 

-hiji-  <l*-ii:irTeil  fniini  the  f«">rm  of  jirevious  breastwork  turret  si 

Ti«   whirh    in   Mtht-r   re3i»r\-T!i   it    conformed.      It  was    subseque 

]»ro{i>»^i  t«i  add  an  unamioured  su]ier«tmcture  on  either  side  of 

hrfastwr»rk,  thus  incrt<isini;  the  freeboard  amidships  to  the  full  hei 

I'f  ihf  br»-astwork  dtn."k. 

As  two  of  tht-se  ships  'the  •  Devastation '  and  •  Thunderer ')  n 
actually  wA\  advanced  at  the  jieriotl  of  our  apjiointment,  we  ^ 
tlesirt^l  by  their  I^^rdships  to  consider  and  rei»ort  as  early  as  possi 
wh»'thfr  ihi*  or  any  other  pnuticahle  m«Kiification  might  be  desiral 
In  our  ri-ply,  datfd  the  11th  of  March  last,  we  expressed  < 
iipiniou  thut  the  pn»iiosed  superstructure  was  not  necessary 
sifcty.  The  reas«>ns  u]ion  whicli  this  opinion  is  founded  are  stat 
in  that  reiniri  auil  its  enclosures,  to  which  we  beg  leave  to  refer. 

It  is  «»nly  necessary  now  to  add,  that  although  the  angle 
vanishing  stability  (43  deg. )  which  the  calculations  of  the  Construed 
I)e|iartnicnt  show  them  to  jx>ssess,  is,  as  we  have  already  rejwrte 
sut!icient  to  ensure  the  safety  of  these  ships  as  dc^signed,  neverthele 
in  the  construct ii»n  of  future  ships  we  recommend,  in  order  to  me< 
all  varyiui;  coinlitiims  of  distribution  f»f  weights,  &c.,  that  the  angl 
of  vanishing  stability  of  large  mastless  sea-tjoiiig  ships  should  not  b 
less  than  50  di'ir. 

Wo  are  unaiiiuiou.-ly  of  opinion  that,  subject  to  any  improvement 
\vhi«li  further  investigations  in  the  directions  to  which  we  have  al 
ready  pointed  may  render  ]H>ssible,  the  *  Devastation  '  class  represent 
in  its  brnad  features  the  tirst-class  fighting  ship  of  the  immediat 
future.  We  are  agreed,  also,  in  thinking  that  some  at  least  of  th 
ships  of  this  class  ought  to  have  armour  as  much  more  tha 
12  inches  in  thickness  as  may  be  comi)atible  with  manageable  dimen 
sions  of  hull  In  the  case  of  shijis  not  intended  for  distant  servic 
a  gn\at  deal  may  \yo  dont»  in  this  direction  by  reducing  their  coal 
carrying  ca]«icity  fi\r  below  that  given  to  the  *  Devastation.'  Thi 
would  not  entail  any  loss  of  fighting  efficiency. 

Upon  the  question  of  the  half-raised  forecastle  and  of  supei 
structures  in  general,  there  is  a  good  deal  of  difference  of  opinio 
amongst  those  gentlemen  who  have  been  good  enough  to  favour  u 
with  the  expression  of  their  views. 

Persons  whose  opinions  are  entitled  to  w-eight  have  expressed  t« 
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us  their  conviction  that   even   with   the    9-feet  freeboard  forward,    Btpnftnf 

the  CbM> 

which  these  ships  actually  possess,  it  will  be  impossible  for  them  to     wdumom 
be  forced  head  to  sea  without  being  *  smothered.'     This  is  a  point    f^rSkifM 
which  cannot  possibly  be  decided  in  any  other  way  than  by  actual     ^^  ^'"'' 
trial.     Experience  will  show  how  much  weight  is  to  be  attached  to 
the  objection  referred  to,  but  if  it  should  prove  to  be  well  founded, 
the  defect  may  be  remedied  by  raising  the  forecastle  to  a  greater 
height. 

In  designing  future  ships  of  this  class  we  would  recommend  that 
a  larger  reserve  of  armour-protected  buoyancy  should  be  obtained  by 
increasing  the  height  of  the  armour  belt  forward,  which  is  at  present 
only  six  inches  above  the  water-line. 


2.   THE   *  MONARCH.' 

We  now  come  to  the  *  Monarch,'  regarded,  in  the  terms  of  oiu- 
instructions,  *a8  a  first-class  sea-going  ship  of  war.' 

Putting  aside  the  *  Warrior,'  *  Achilles,'  *  Northumberland,'  and 
others  of  the  early  armour-clad  ships,  built  upon  designs  which,  with 
all  their  undoubted  merits,  are  not  likely  to  be  repeated,  we  would 
apply  the  term  *  first-class  sea-going  ships  of  war '  to  the  *  Hercules,' 

*  Monarch,'  and  *  Sultan '  only,  amongst  the  ships  which  are  or  have 
been  actually  commissioned  in  the  British  Navy. 

An  essential  characteristic  which  these  three  ships  have  in 
common,  and  which  offers  the  principal  obstacle  to  any  material 
increase  in  the  thickness  of  their  armour,  is  the  possession  of  a  full 
sail  equipment.     The    only    broad  feature  which  distinguishes  the 

*  Monarch  '  from  the  other  two  (besides  a  difference  in  the  mode  of 
distributing  the  armour,  the  minimum  thickness  on  the  side  being 
greater  and  the  maximum  less  in  the  former  ship  than  in  the  others), 
is  the  fact  that  her  principal  armament  consists  of  four  25-ton  guns 
in  two  revolving  turrets,  instead  of  four  18-ton  gims  on  each  broad- 
side. 

In  this  respect  the  majority  of  our  number  are  strongly  of 
opinion  that  the  *  Monarch,'  as  a  fighting  machine,  is  superior  to  the 
broadside  ships.  When  very  heavy  guns  are  to  be  used  the  revolving 
turret  affords  greater  facilities  for  training  them  accurately  upon  the 
object,  and,  in  armour-clad  ships  (by  admitting  of  the  use  of  very 
small  ports),  gives  far  better  protection  l>oth  to  the  gunners  and  the 
gear  than  any  other  method  hitherto  adopted. 

But  it  is  unnecessary  to  pursue  this  much-disputed  question. 
Enough  has  been  said  to  show  that  when  we  recommend,  as  we  feel 
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f'*^^  •     S\:..i  I-  it..,  that  l-^  iii«»rr  >Lii»s  like  tLe  'Monarch'  should  be  1 
un»-  -.     wt:  o'l.^i'irr  Th;iT  ..ur  r^Viiiiiurndaiion  mo^t  be  taken  to  include 


^^^    *  Ht-Tvulr*'  a:...i    -Sultan/   ui*cvithsTandiiig    the    somewhat    gn 
"-■      ;\rn.'.»;:r  {'r'-rtxticii  at  tbr  watrr-line  which  those  ships  possess. 
rr-.i*--:**  » :.■.•.:.  r.ave  led  us  to  xhi>  conolusxoa  mav  be  very  bi 

l!.  \:*  w  \'i  the  aoTu;i!  kn-'wu  jR>wer  of  existing  guns,  the  am 

•  ■f  ':,r  •  M-'iiiirch '  i>  far  ti-o    weak    for   a    first-class    fighting*  s 
u!.:!*t  :.vr  it»'»',  t*.»"h  of  con>truciuin  and  maintenance,  together  i 
T'.r-  hirce  iuin»:»r-r  of  >eaiiirn  which,  owing  to  her  great  spreac 
i--aii\as,  ?hv  xicxvssiirily  abM»rb>,  forbid  her  being  relegated  into 
li'Wi-r  rank. 

We  c*:»n?idtT  tiiat  the  •  Monarch  •  has  done,  and  may  possibly  h 
tt«ntiiiiiv  ti»  tio,  excfllfni  service  to  this  countrv,  inasmuch  as  sh< 
{•r«»^KiMy  at  this  moment  a  m<»re  formidable  cruising  ship  of  warti 
any  titht-r  uaTi4.»n  fl0^se^^es.     nur  objection  to  a  repetition   of  1 
iii**irl  i*  that  other  Powers  may,  without  difficulty,  become  ]x>sse8i 
nf  ^lli^•^  i«».»th  ?maller  and  less  costly  than  the  *  Monarch/  but  whi< 
nt-vrrthelfss,  <lie  may  be  unable  to  face.     She  represents  both 
iii»n  anil   nii»ney,  a  larger  pi»rtion   of  the  British   Navy  than  it 
fl»>irabK-,   in   our  opini«»n,  j^vrmant-ntly  to  shut    up    in  a    fight ii 
m:uliin»*  so  im|it»rfecT  a>  a  ship  with  7  inches  of  armour  must  now  I 
ivj^inlfii. 

A'liiiinil  Str\v;irt,  r'ajitain  Hooil,  and  Dr.  WtKjUey,  however,  are  * 

•  ■iiinii.n  rhar  U^r\\  tl.r  'Monarch*  and  'Hereules'  tyi»es  are  capabl 
ut'  iinj«r..»\vnifnT<  which  would  entitle  them  to  occupy  an  imi)ortaii 
jiiart^  in  the  Navy  of  the  future.  They  consider  that  it  will  ahvay 
l»f  iit'rr<««aiv  that  this  country  should  [x>ssess  very  jiowerful  ironcla< 
vhij»s,  with  a  ^uthoit-nt  amount  of  sail  |»<iwer  to  enable  them  t< 
t'ronoinisr  ii»al  in  jir^K-eeding  to  distant  stations.  The  *  Monarch. 
'Sultan/  and  'HrreuK's'  are  at  present  by  far  the  most  powerfu 
lii:^;**!  «H't'an-iruising  ironclad  ships  in  the  world,  and  with  certaii 
nio«lituation<  in  thrir  siiil  power,  \^ith  more  powerful  fire  ahead,  anc 
with  lit'tini;  Miews.  they  are  of  opinion  that  ships  of  these  type; 
would  in  time  of  war  be  of  very  great  value,  especially  in  distant  seas 
where  tlu-re  would  probably  be  great  difficulty  in  sending  mon 
heavilv  armed  mastless  vessels* 

It  is  with  much  hesitation  and  reluctance  that  a  majority  of  oui 
number  have  arrived  at  a  contrary  opinion.  Wo  all  view  withrogrel 
what  prestnits  itself  to  the  minds  of  most  of  us  as  the  inevitable 
failure  of  the  attempt  to  unite  in  one  ship  a  very  higli  degree  ol 
offensive  and  clefen>ive  jx^wer  with  real  efficiency  under  sail ;  ;.nd  we 
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should  unanimously  hail  as  a  most  valuable  acquisition,  and  as  a    RepoHoj 
triumph  of  naval  architecture,  a  vessel  in  which  these  apparently     mitutom 
irreconcileable   elements  should  be  combined.     But  at  present  we     a/^JII, 
find  ourselves  compelled  to  regard  the  attainment  of  this  very  de-     ^f  ^^^' 
sirable  object  as  an  insoluble  problem ;  and  we  believe  that  our  trans- 
marine possessions,  and  other  important  interests  in  distant  i)arts  of 
the  world,  will  be  more  eflSciently  protected  by  the  establishment, 
where  requisite,  of  centres  of  naval  jwwer,  from  which  vessels  of  the 
'  Devastation '  class  may  oi>erate,  than  by  relying  upon  cruising  ships 
of  such  limited  fighting  i)ower  as  the  *  Monarch.' 

We  think,  however,  that  a  class  of  vessels  in  many  resjiccts  re- 
sembling the  *  Monarch,'  although  much  smaller  and  less  costly, 
ought  to  form  jiart  of  the  British  Navy. 

This  brings  us  to 

3.    THE   *  invincible'  CLASS. 

This  class  may  be  said  at  present  to  comprise  six  ships,  viz.,  the 
*  Audacious,'  *  Vanguard,'  *  Invincible,'  and  *  Iron  Duke,'  with  twin 
screws,  and  the  *  Swiftsure '  and  *  Triumph,'  with  single  (lifting) 
screws  and  a  somewhat  greater  draught  of  water.  The  tonnage  of 
these  ships  i-anges  from  about  3,700  to  3,900;  displacement  from 
6,200  to  6,500  tons ;  draught  of  water  23  feet  to  25  ft.  6  in. ;  and 
s^Hjed  under  steam  from  13  to  14  knots. 

They  constitute  a  class  of  armour-clad  cruising  ships  of  war  with 
large  sail  equipment,  which,  although  not  belonging  to  the  very  first 
rank,  are  powerful  vessels  both  for  offence  and  defence. 

We  believe  that  reasons  of  a  similar  character  to  those  which,  as 
we  are  informed,  induced  their  Lordships  to  sanction  the  construction 
of  these  ships,  must  be  expected  at  all  times  to  exist  and  to  require 
attention;  and  we  are  of  opinion  that,  for  the  important  services 
which  they  are  likely  to  be  called  upon  to  j^erform,  they,  and  more 
especially  those  with  the  single  screw,  are  exceedingly  well  suited  as 
regards  displacement,  speed  under  steam  and  under  sail,  as  well  as 
most  of  the  qualities  which  constitute  a  handy  and  useful  ship  of  war. 

Any  new  ships  of  this  class  which  may  be  built  will  be  much 
improved  by  increasing  the  strength  of  the  lower  structure,  as  a 
precaution  in  case  they  should  touch  the  ground.  This,  by  lowering 
the  centre  of  gravity,  will  assist  in  obviating  the  want  of  stiffness 
under  canvas  which  has  been  observed  in  the  ships  already  con- 
structed. We  would  also  recommend  an  alteration  in  the  armament 
of  future  examples  of  this  type  of  vessel.  We  do  not  propose  any 
increase  in  the  weight  of  armour  carried  by  the  ^  Swiftsure,' but  having 
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liifmni  nj     rr^rjinl  t«»  flir  \rv\'  iiii|i«'i-f«Tt    prntrc'tioii  atfonlifl  by  the   uriuo 
iH'thri't,     thr  inniii  and  u]>|M'r  tlrck  batteries,  pierced  an  it  i>*  by  mauy 
fUrisZ'fM    '*'"'  niirovfrril  openings,  we  suggest  tliat  its  distrihiition  shoo] 
m/  Mill,     ji,,  nioilifKMl  i\A  to  inehide, alxive  the  belt,  8uch  an  area  only  t>f  am 
plating  as  may  Ih'  retpiisite  to  cover  one  turret  containing^  two  h 
*iuu^  with  its  base,  turning  gear,  &c.      The  rest  of  the   armai 
Mnnlil    i*<»n>isf    of  b'ghter  guns,   unprotected   by  armour,    in 
munhf IS  as  niav  Im'  found  convenient.     We  consider  it  essential 
thr  |Mi\\cr  sliouM  exist  of  obtaining  a  direct  bow  fire  in  a  h'ne 
till-  kfrl  IVtMu  thf  tniTrt  guns.      The  lx)W8prit  and  rigging  of 
ship  shouM,  th«*nTorr,  lx»  so  arranged  as  to  admit  of  the  line  of 
hring  rlrarrd  in  rase  of  necessity,  with  as  little  inconvenience 
(li'hiy  as  may  hr.      The  turret  should  lie  so  placed  with  referenc' 
thr    ringing  generally  as  to  secure  as  large  an  arc  of  training 
po^sihlr  on  either  broa<lsi(U'. 

This  ammgenient  wouUl  admit  of  the  annour  being  somev 
tliieker  than  at  present,  but  even  if  it  weiv  not  the  case,  we  she 
>till  regard  it  as  a  great  imi)rovement. 

The  ]iresent   armament   of  these  ships  consists  of  ten    12^- 
guns  pr(»teet<'d    by  armour,  and  four  unprotecte<l  64-i>ounders, 
arninged  tl»at  in  addition  to  Imwdside  fire,  direct  fire  in  line  w 
thi'  keel  ean  hv  (K'livt'H'd  right  ahead  from  two  12J^-ton  guns  a 
\\\ii  (ll-]M»un(h'rs,  and  right   astt»rn  fixmi  a  similar  number  of  gu 
'ilii>  fratiirr  is  rrganh'd  by  Atlmind  Stewart,  Captain  Hood,  and  1 
W'nnlh'v  as  i^i'  st>  nuuh  imiM)rtanoe  that,  hioking  to  the  fact  that  t 
bow  attark  is  generally  considered  to  Ix'  that  which  will  probably 
adopted  in  future  artitnis,  and  that  no  masted  sea-going  turret  vesi 
has  as  vet  hren  o»nstructed  to  deliver  a  right-ahead  fire,  they  prefer  ti 
'  Invincible'  class  with  the  ]>rcsen!  arningement  of  armament  to  th 
propuM'd  by  the  majority  of  tin*  ('onnnitte<*.    They  think  these  shif 
armed  as  they  now  are,  would  he  more  efficient  as  ocean  cruisei 
liable  to  be  sent  for  the  ]»rrtection  of  our  most  distant  colonies,  thn 
it  their  ariFiament  ci»nsisted  of  two  lieavyguns  niounttul  in  one  turn 
(which  would  be  liable  t(^  be  tt»tally  disable<l  if  penetnited  by  a  siugl 
.vjiell)  and  a   number  of  lighter  gims  unpi-otivted   by  amiour,  an 
therefore  exp<»sed  to  the  full  destructive  effect  of  conunon  shell  wit 
thrir  large  bursting  charges. 

I.     '  INCONKr.VXT  '  CLASS. 

The  '  Inconstant '  and  shij^s  of  her  class,  altliough  entirely  unpix>- 
tccted  by  armour,  are,  in  our  opinion,  calculated  to  perform  ver\ 
valuable  service.     The  object  that  has  been  aimed  at  in  their  design 
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has  been  to  combine  good  sailing  with  the  very  highest  steaming    Beport  of 

power.  miitn  am 

In  order  to  obtain  the  desired  speed,  it  has  been  thought  necessary    /or^^J^ 
to  build  these  ships  of  large  dimensions.  of  War, 

If  the  experiments  before  referred  to  on  the  resistance  of  water 
to  the  motion  of  ships  should  lead  to  the  result  which  seems  pro- 
bable, the  dimensions  of  future  vessels  of  this  class  may  perhaps  be 
considerably  reduced  without  loss  of  speed. 

We  are  disposed  in  any  case  to  attach  a  high  value  to  the 
employment  (principally  for  the  protection  of  our  commerce)  of 
unarmoured  ships  having  great  speed  under  steam,  but  we  beg  leave 
to  suggest  that  a  subdivision  of  this  class  into  two  might  be  made 
with  advantage :  one  to  possess  the  whole,  or  nearly  the  whole,  of 
the  sail  power  of  the  *  Inconstant,'  whilst  the  other  might  have  a  still 
higher  speed  under  steam  (perhaps  18  knots  at  the  measured  mile), 
with  a  considerably  reduced  spread  of  canvas  and  a  larger  supply  of 
coal.  The  former  of  these  subdivisions  would,  we  apprehend,  be  best 
suited  for  employment  in  distant  seas,  and  the  latter  for  ser\'ice 
nearer  home. 

In  every  description  of  unarmoured  vessel  the  smallest  dimensions, 
consistent  with  the  attainment  of  the  requisite  speed,  should  be 
adopted ;  and  the  magority  of  our  number  consider  that  with  this 
view,  as  well  as  to  diminish  the  size  of  the  mark  offered  to  an  enemy's 
fire,  it  would  be  wise  to  reduce  the  height  of  side  in  future  vessels  of 
this  class,  by  placing  the  guns  on  an  uncovered  deck.  We  consider, 
further,  that  the  smoke  and  splinters  resulting  from  the  explosion  of 
large  common  shells,  in  the  confined  space  between  decks,  will  be 
much  more  destructive  and  demoralising  than  when  the  small  shells 
burst  in  an  uncovered  battery.  A  considerable  saving  of  weight  and 
reduction  in  the  height  of  side  may  be  thus  effected  in  ships  designed 
on  the  scale  of  the  *  Inconstant '  or  the  *  Blonde.' 


5.      *  CYCLOPS'  CLASS,   AND  *  GLATTON.' 

The  four  ships  now  in  course  of  construction  which  are  represented 
by  the  'Cyclops,'  are,  we  are  informed,  intended  for  the  defence  of 
our  coasts  and  harbours,  and  are  almost  exact  reproductions  of  the 
*  Cerberus  '  and  *  Magdala,'  which  vessels  were  especially  designed, 
a  few  years  ago,  for  the  defence  of  the  harl)ours  of  Melbourne  and 
Itombay.  The  local  conditions  of  service  in  those  ix>rt8  tire  very  dif- 
ferent from  those  which  prevail  uix>n  the  coast  of  the  United  Kingdom, 
and  as  it  is  with  reference  to  the  latter  alone  that  we  are  called  upon 
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It.  "ri'-yiiig  ll;--*.-  rr'0»iiiiiifiidation>,  we  explained  that  they 
t'.ip  •!  viily  t.»  thr  f"ur  shij's  actually  under  construction,  and 
wliich,  Tiir-p-i"":v.  thi.-  «lf>ign  admitted  of  a  limitfd  amount  of  revis 
•  •lily.  W.-  ii-.w  jipiLf't'-l  to  i>fft-r  a  ffW  remarks  upon  t he  nuHlitieati 
wliicli  wr-  tliiiik  it  would  N-  ilrsirable  to  make  in  any  new  ship  wl 
iii.tv  !»»'  dfjit'u^Ml  fur  .similar  M-rvice. 

Tli»-  at  1\  ant  ago?  whirh  the  *  Cyclops'  jKJssesses  for  sernce 
-li:i!i«iw  watt-r  fire  thnt  silie  tarries  (for  a  ship  of  her  limited  dispk 
liniii;  a  \ery  powerful  aiinament,  and  that  alt  hougli  her  armou 
not  .-uiheitiitly  >troiig  to  render  her  imf»enetnible  by  gims  of  e<j 
or  peiliap.s  t?v<'ii  -omewliat  le5>  power  than  her  own,  her  small  (hiiUj 
of  water  may  enable  her  t«»  take  up  positions  on  the  ciKist  where 
will  be  una>>;iilal»i<*  l>y  ships  of  sujierior  power. 

On  t]i«'  oilier  ]iainl,  lier  very  moderate  speed  would  much  criii 
Ih'r  mo\rnjent>  in  eaM*  of  an  attack  being  expected  u|K)n  an  imcert 
jM.)int  of  our  const.  We  regard  this  as  so  serious  a  drawkick  to 
utility  of  this  class  of  vessel  that  we  are  disposed  to  advise  thfi 
cousidemble  sacrifice  of  other  qualities  should  be  made  in  fut 
examples  in  order  to  obviate  it. 
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As  a  powerful  armament,  thick  armour,  speed  and  light  draught    Beporfof 
cannot    he  comhined  in  one  ship,  although  all  are  needed  for  the     miner  on 
defence  of  the  country,  there  is  no  alternative  hut  to  give  the  pre-    /or'^fftM 
ponderance  to  each  in  its  turn   amongst   diflFerent  classes  of  ships     "/"<"•• 
which  shall  mutually  supplement  one  another. 

We  would  recommend,  therefore,  that  if  Her  Majesty's  Govern- 
ment should  think  any  more  coast-defence  tiu-ret  ships  requisite,  one 
class  should  possess  the  limited  armoiu*  of  the  *  Cyclops,'  with  as 
much  greater  speed  as  can  be  obtained,  without  any  material  increase 
of  her  draught  of  water,  by  sacrificing  one  of  the  turrets  and  a 
corresponding  jiortion  of  the  breastwork.  As  the  suggested  increase 
of  speed  would  render  her  less  stationary  and  more  likely  to  be 
serviceable  at  sea,  we  would  recommend  the  addition  of  such  super- 
structure as  may  be  requisite  to  make  her  perfectly  seaworthy. 

Captain  Hood  dissents  from  this  recommendation.  He  thinks 
that  these  vessels  will  be  far  more  efficient,  for  the  service  they  are 
intended  to  i)erform,  if  they  retain  the  armament  they  were  designed 
to  carry,  viz.,  four  10-inch  guns,  mounted  in  two  turrets,  with  a  speed 
of  10  knots,  than  if  the  armament  were  reduced  to  two  10-inch  gims 
in  one  turret,  and  the  sj^eed  increased,  looking  to  what  he  considers 
to  be  the  probability  of  the  entire  armament  being  disabled  hy  one 
shell  penetrating  the  single  turret.  In  this  opinion  he  is  suih 
ix)rted  by  Dr.  WooUey,  Admiral  Stewart,  and  another  of  our  naval 
colleagues. 

The  class  of  ships  now  under  consideration,  supplemented  by  a 
sufficient  number  of  smaller  and  more  purely  local  vessels  of  the 
*  Staunch  '  and  other  classes,  will,  in  our  opinion,  form  a  very  valuable 
nucleus  for  a  satisfactory  system  of  home  defence,  provided  they  are 
supi)ort^,  as  we  conceive  they  necessarily  must  be,  by  vessels  whose 
power,  both  for  attack  and  defence,  is  fully  equal  to  that  of  the  most 
formidable  sea-going  ships.  Vessels  not  intended  for  service  in 
distant  seas  need  not  carry  a  very  large  supply  of  coal,  and  the  weight 
thus  saved  may  be  applied  in  adding  to  the  thickness  of  the  annour, 
increasing  the  speed,  diminishing  the  draught  of  water,  or  in  such 
other  manner  as  may  be  thought  expedient.  No  system  of  home 
defence  can  be  regarded  as  complete  unless  ships  of  the  power  here 
indicated  form  i>art  of  it. 

The  *  Glatton,'  notwithstanding  the  heavy  guns  and  thick  armour 
she  carries,  cannot  be  regarded  as  altogether  fulfiUing  th(»se  con- 
ditions. A  ship  which  is  to  cjirry  more  jwwerful  guns  than  hers  is 
already  afloat,  and  although  the  curve  of  stability  of  the  *  Glatton  '  is 
longer,  and  in  so  far  more  favourable  to  seaworthiness  than  that  of 
the  *  Cyclops,'  it  may  reasonably  be  doubted  whether  she  could  be 
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wHof   relied  on  to  proceed  at  all  times  and  in  all  weathers  to  any  n 
tteion    where  her  services  might  be  required,  even  on  our  own  coasts. 

nions 

fFar,  Having  thus  briefly  stated  our  opinions  uj^on  the  several  chia 

of  ships  referred  to  us,  we  proceed  to  submit  for  their  Ijordshi 
consideration   a   few  suggestions,  which,  although    not    exclusive 
applicable  to  any  of  the  8i>ecial  vessels  under  consideration,  have, 
the  course  of  our  enquiry,  impressed  themselves  u^>oil  our  minds 
deserving  of  attention. 

1.  We  recommend  tliat  all  cabin  fittings,  linings,  &e.,  in  tl 
penetrable  parts  of  every  ship  of  war  should  be  rendered  incorobu 
tible.     The  moisture  sometimes  observed  on  metal  linings,  partition 
and  the  like,  and  even  on  wood,  is  due  to  the  surfaces  upon  which 
appears  being  at  a  lower  temperature  than  the  air  in  the  neighbou: 
hoo<l,and  cannot  ap^xjar  until  the  temperature  of  the  solid  is  actual! 
lower  than  the  dew  point  of  the  air.     This  may  be  remedied  by  pre 
cautions  which  shall,  as  far  as  possible,  prevent  the  temperature  c 
these  external  surfaces  from  ever  sinking  below  the  dew  point.     Tw» 
pieces  of  thin  sheet  iron,  with  a  thin  layer  of  cork  between  them 
would   make  a  practically  incombustible  bulkhead,  and  one  whicl 
would  be  very  suitable  to  prevent  the  dej^wsition  of  moisture,  inas- 
much as  the  high  non-conducting  (|uality  of  cork  in  respect  to  heat 
would  allow  each  metal  surface  always  to  assume  very  nearly  the 
exact  temperature  of  the  air  contiguous  to  it.     This  same  quality 
will  render  it  a  very  useful  partition  for  protecting  the  cabins  against 
the  extremes  of  heat  and  cold. 

2.  In  comparing  the  relative  proportions  of  various  classes  of 
ships,  and  considering  iiow  far  each  is  likely  to  be  affected  by  such 
modifications  in  design  as  we  think  desirable,  we  have  been  struck 
by  the  very  misleading  and  inaccurate  measure  of  the  real  size  and 
displacement  of  a  vessel  afforded  by  the  common  mode  of  classifying 
ships  according  to  what  is  termed  '  builders'  measurement.'  We 
observe  that,  in  order  to  obtain  the  reqidsite  displacement  within  the 
prescribed  limits  of  builders'  measurement,  forms  which  are  mani- 
festly disadvantageous  have  not  unfrequently  been  adopted.  A 
similar  objection  attaelu^s  to  '  nominal  horse-power '  as  ap^Jied  to 
marine  engines.  We  beg  leave  to  recommend  that  the  use  of  these 
terms  be  discontinued,  and  that  the  mass  of  a  ship  be  descrilxnl  by 
'displacement' and  the  power  of  her  engines  by 'indicated  horse- 
power.' 

3.  When  iron  ships  are  sheathed  with  wood  and  coppered,  it  is 
of  great  importance  that  the  most  rigorous  precautions  should  be 
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taken  to  prevent  metallic  communication  between  the  ironwork  of   Beportoj 
the  ship  and  the  copper  si i eating ;  and  the  efficacy  of  th<»   precau-     mittttoN 
tions  taken  with  this  view  should  be  tested  by  a  galvanometer.     Care     for^fUps 
should  be  taken  to  guard  against  the  setting  up  of  any  such  com-     "-^  "  "''* 
munication  either  by  lightning  conductors,  or  by  waste  pipes  or  other 
metal  work  connected  with  the  ship.     The  galvanic  properties  of  any 
composite  metal  that  may  be  substituted  for  copper  sheating  should 
be  carefully  investigated. 

4.  It  is  desirable  that  every  sliip  should  be  fitted  with  a  simple 
and  efficient  apparatus  for  noting  the  exact  trim  of  the  vessel  at  sea, 
so  as  to  enable  the  fastest  water-line  to  be  maintained  acconling  to 
draught  of  water,  and  a  trustworthy  continuous  indicator  of  speed 
should  be  always  available. 

5.  Our  attention  has  been  directed  to  the  hydraulic  method  of 
propelling  steamships,  with  reference  especially  to  vessels  of  very 
light  draught,  and  intended  for  service  in  waters  which  are  so  shallow 
as  scarcely  to  afford  sufficient  immersion  even  for  twin  screws,  or  in 
which  there  is  reason  to  a[)prehend  that  the  screws  are  likely  to  be 
fouled  by  obstacles  placed  there  for  that  purpose.  Regarded  in  this 
light,  we  are  of  opinion  that  the  system  is  deserving  of  a  more 
thorough  trial  than  it  has  yet  received,  and  we  beg  leave  to  recom- 
mend the  subject  to  their  Ix)rdships'  consideration  accordingly. 

6.  As  it  is  very  improbable  that  the  fleet  of  any  nation  will  ever 
consist  of  armour-clad  ships  alone,  and  it  is  obvious  that  the  i^ene- 
tration  of  armour-plates  is  not  the  only  work  that  may  be  required 
from  the  guns  of  a  ship  of  war,  we  think  that  a  comix)site  armament 
of  protected  and  unprotected  guns  will  in  some  cases  be  desirable 
and  highly  advantageous.  Occasions  may  arise  on  which  a  rapid  and 
well-sustained  fire  may  be  of  more  importance  than  penetrative  power. 

7.  The  importance  of  ramming  in  future  naval  warfare  is  likely 
to  be  so  great,  that  in  designing  armour-clad  ships  luirticular  atten- 
tion should,  and  we  doubt  not  will,  be  paid  to  the  best  means  of  re- 
sisting it.  If  the  cellular  or  raft  system  of  construction,  to  which 
we  have  alluded  in  a  former  paragraph,  should  prove  in  other  respects 
feasible,  one,  and  that  by  no  means  the  l(»ast,  of  its  advantages  will 
be  found  in  the  protection  it  will  afford  against  the  dangerous  con- 
sequences of  this  mode  of  attack. 

8.  We  have  already  stated  our  opinion  that  it  is  desirable,  in 
designing  large  mastless  sea-going  ships,  that  the  angle  of  vanishing 
stability  should  not  be  fixed  at  less  than  50  deg.  It  is  imix)ssibleto 
lay  down  a  simple  rule  like  this  resjiecting  the  safe  angle  of  vanish  • 
ing  stability  for  sailing  ships  or  for  the  smaller  classes  of  mastless 
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port  of   vessels;  biit  this  angle  may  be  judged  of  in  each  particular  case 
/tet  om,    the  help  of  the  principles  laid  down  in  the  paper  on  the  stability 
^l^in    ships  under  canvas  which  Profi^ssor  Kankine,  one  of  our  colleaga< 
War.     i^j^g  heen  good  enough  to  pre^^are  for  our  use. 

9.  In  addition  to  the  determination  of  the  metacentre  and  cent 
of  gravity  which  is  now  made  for  every  ship  added  to  the  Navy,  \ 
recommend  that  the  metacentric  period  and  the  rate  of  extinction 
still-water  oscillations  should  in  every  t^e  be  determined  by  exi)ei 
ment  when  a  ship  is  ready  for  sea. 

We  think  it  right  before  concluding  to  place  upon  record  oi 
sense  of  the  ready  and  courteous  assistance  which  has  invariably  bee 
extended  to  us  by  the  Controller  of  the  Navy,  and  the  importai 
dei>artment    over  which    he   presides.      Any  information   we   hai 
sought  has  been   readily   furnished,   and   every   facility   has  bee 
afforded  us  in  the  progress  of  our  inquiry.     To  Mr.  Bamaby,  wit 
whom,  as  Chief  of  the  Constructive  Branch,  we  have  been  in  ver 
frequent  communication,  our  thanks  are  especially  due,  not  only  fo 
the  able,  clear,  and  suggestive  evidence  which  he  has  been  given  befon 
us,  but  for  the  untiring  and  laborious  attention  which  he  haa  paid 
amid  his  many  onerous  duties,  to  the  frequent  calls  we  have  hai 
to  make  upon  his  time  and  patience.    We  have  been  much  impressei 
by  the  knowledge  and  ability  evinced  by  him  and  his  colleagues  ii 
dealing  with  the  various  subjects  on  wliich  we  have  had  occasion  b 
consult  them,  and  we  congratulate  their  Lordships  upon  the  posses 
sion  of  so  highly  instructed  and  capable  a  body  of  officers. 

We  also  desire  to  acknowledge  the  valuable  aid  rendered  us  b; 
Mr.  Houuson,  one  of  their  assistants,  whose  services  liave  beei 
throughout  at  our  disjxjsal,  and  to  whose  scientific  acquirements  w< 
have  been  indebted  for  the  examination  and  elucidation  of  many  o 
the  difficult  problems  which  necessarily  arose  in  the  course  of  sucl 
an  enquiry  as  that  entrusted  to  us. 

We  regi*et  that  two  of  our  colleagues.  Admirals  Elliot  and  Ryder 
differ  in  opinion  from  the  rest  of  our  body  on  so  many  and  such  im 
portant  points,  that  they  have  felt  themselves  unable  to  affix  thei 
signatures  to  this  Rejwrt. 

DUFFERIN   AND   ClANDEBOYE.         A.    W.   A.    HOOD. 

William  Thomsox.  jAMPi:?  G.  Goodexough. 

G.  PiiiPPS  IToHXRY.  G.  W.  Rexdel. 

Wm.  Houston  Stewart.  P.  Denny. 

Joseph  Woolley.  Geo.  P.  Bidder. 

W.  J.^Iaquorn  Kankine.  T.  Lloyd. 

W.  Froude.  C.  Pasley. 
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Paper  A.  {Accompanying  Report.) 

To  the  Riprht  Ilonoumble  Lord  Dufferin. 

Newca8tltMi}>on-Tyue,  April  12th,  1871. 

My  Lord, — Hjiving  been  requested  by  your  I/ordshi])  to  cornmiiiu-    ^p^j^  ^f 
cate  to  the  Committee  on  Designs  for  Ships  of  War  my  views  as  to     mintt  on 
the  future  progress  of  artillery,  and  as  to  the  i)enetration  of  shot    /or^!^ 
fired,  under  different  conditions,  against  armour-plates,  I  proceed  to     '^  ^'^' 
give  the  Committee  my  opinions  on  these  subjects,  and  shall  take 
the  liberty  of  extending  my  remarks  somewhat  beyond  the  strict 
limits  which  a  literal  interi^retation  of  the  terms  of  your  Ix>rdship's 
request  would  seem  to  impose. 

Up  to  the  present  time,  the  difficulty  of  resisting  the  bursting 
power  exerted  in  guns  has  increased  in  the  larger  calibres  in  a  higher 
degree  than  could  be  explained  by  the  mere  increase  in  the  amount 
of  the  charge.  Indentations  of  the  bore,  at  the  base  of  the  shot, 
showed  that  a  local  concentration  of  pressure  took  place  at  that 
jwint  in  large  guns ;  and,  if  the  cause  had  remained  undiscovered, 
we  should  probably  have  already  reached  the  limit  of  attainable 
power  in  heavy  ordnance ;  but  recent  investigations  of  the  forces 
exerted  by  fired  gunpowder  have  thrown  full  light  upon  the  subject, 
and  shown  that  these  forces  can  be  so  regulated  as  to  render 
practicable  a  great  increase  in  the  size  of  guns.  According  to  recent 
experiments,  the  statical  pressure  exerted  by  gunpowder,  when  ex- 
ploded in  a  vessel  capable  of  resisting  the  full  force  of  the  gas, 
amounts  to  about  35  tons  per  square  inch.  If  the  interstitial  siwices, 
incident  to  granular  powder,  were  eliminated,  by  making  the  charge 
a  solid  block,  accurately  filling  the  resisting  vessel,  the  pressure 
would  be  very  considerably  increased,  but  with  any  description  of 
powder  that  could  be  practically  used  in  large  guns,  35,  or  at  the 
utmost  40  tons  per  square  inch,  is  the  highest  statical  pressure 
that  can  be  attributed  to  the  charge.  If  the  maximum  pressure 
exerted  by  gunpowder  never  exceeded  that  limit,  there  would  be  no 
difficulty  in  making  safe  and  efficient  gims  of  any  size  that  could, 
with  any  probability,  ever  be  required  ;  and,  it  may  appear  somewhat 
paradoxical  that  the  charge  should,  in  any  case,  give  rise  to  a 
pressure  exceeding  that  exerted  in  a  close  unyielding  vessel.  It  is, 
however,  consistent  both  with  theory  and  observation,  that  it  should 
do  80.  It  is  a  familiar  fact  that  when  a  gun  is  fired  while  the  shot 
lies  in  the  bore,  at  a  considerable  distance  from  the  charge,  a  force  is 
exerted  at  the  base  of  the  shot  which  generally  either  bursts  or  ex- 


538        OPINIONS  ON  NAVAL  CONSTRUCTION  FOR  WAR. 

Report  of    pands  the  gun  at  that  ix)int.     The  explanation  obviously  is  that  tl 
mitttton    gas  oxpeuds  its  velocity  against  the  shot,  and  suffers  a  eondensatio 
fo^^hipt    which  enormously  exalts  the  pressure  at  the  place  where  it  occurs 
of  War.     >fow,  if  instead  of  there  btMUg  vacant  space  between  the  shot  and  th 
charge,  the  whole  length  wero  to  be  occupied  by  powder,  the   sain 
sort  of  action   would  still  take  place,  for  the  gas,  first  produced  h 
the  ignition  in  the  rear,  would  rush  forward,  mixed  with  unburn 
lK)wder,  and  would  come  into  collision  with  the  base  of  the  shot 
thereby  producing,  in  a  greater  or  less  degree,  the  same  eflFect  a 
before.     If  the  gun  were  strong  enough  to  resist  this  local  and  ab 
normal  strain,  a  recoil  of  the  gas  would  then  take  place,  and  a  wav< 
of  pressure  would  run  back  against  the  breech,  returning  again  with 
diminished  energy  to  strike  tlie  shot  in  a  more  advanced  position. 
Thus  a  series  of  oscillations  would  be  set  up  producing  local  intensi- 
fications of  pressure,  without  increasing  the  velocity  of  the  projectile. 
Where  the  cartridge  is  very  short,  as  it  is  in  small  gims,  these  waves 
of  pressure  have  no  appreciable  existence,  except  when  the  shot  is 
not  rammed  home  ;  but  in  large  guns,  where  the  charge  is  necessarily 
of  great  length,  they  operate  with  such  force  as  to  cause  indentations 
and  other  local  injuries  to  the  bore.     Experiments  have  shown  that 
these  wave  forces  are  greatest  when  the  charge  is  ignited  at  either 
end,  and  when  the  i)owder  used  is  of  quick  ignition  and  of  fine  grain. 
They  are  least  when  the  charge  is  fired  in  the  centre,  and  when  the 
powder  is  of  slow-burning  quality,  and  so  large  in  the  grain  as  to 
allow  the  whole  mass  to  be  permeated  by  flame  before  the  explosive 
force  is  fully  develoi)ed.     At  present,  with  large  guns,  f>art  of  the 
ix)wder  is  frecjuently  blown  out  unexploded,  and  the  gun  is  then  said 
to  be  unable  to  burn  more  than  a  certain  quantity  of  powder  ;  but 
this  could  not  happen  with  concurrent  ignition  of  different  parts  of 
the  charge,  because  each  jiart  would  bum  independently,  and  be  in 
effect  a  separate  charge  of  small  dimensions.     If  every  separate  gi*ain 
could  be  ignited  identically  at  the  same  instant,  the  action  would  be 
perfect,  for,   in    tliat  case,  the  highest  statical  pressure  would   be 
attained,  without  any  rusliing  of  gas  from  one  part  of  the  chamber  to 
another.     The  larger  tlie  cliarge  the  more  necessiiry  it  is  to  effect  the 
diffusion  of  flame ;  and  if  in  larger  guns  than  have  yet  been  made, 
the  object  cannot  be  sufficiently  accomplished  by  reducing  the  rate 
of  combustion  and   increasing  the  interstitial  spaces,  we  may  resort 
to  the  expedient  of  flame  ducts  through  the  charge,  or  of  simultaneous 
ignition  by  electric  action,  at  several  jwints  of  the  cartridge.     At  all 
events,  the  cause  of  the  disproportionate  strains  affecting  large  guns 
being  now  understood,  there  can  be  no  question  that  a  remedy  will 
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be  found,  and  the  way  will  then  be  open  to  any  increase  in  the  size    Rep"^  **f 
of  guns  that  circumstances  may  demand.     Even  now,  the  Elswick     mUteenn 
Company  would  not  hesitate  to  accept   orders  for  rifled   guns   of   for'shipi 
14  inches  calibre,  throwing  shot  of  half  a  ton  weight  vnth  a  charge     *>/"*"•• 
of  two  hundredweight  of  powder,  and  to  i)ledge  their  reputation  on 
the  success  of  the  imdertaking. 

The  thickness  of  armour-plate  which  such  a  gun  could  penetrate 
may,  perhaps,  be  somewhat  problematical;  but  there  are  good 
reasons  for  inferring  that  no  thickness  of  iron  less  than  20  inches, 
supported  by  a  backing  corresjionding  to  that  used  in  the  *  Hercules,' 
would  have  any  chance  of  oflFering  the  required  resistance.  In  the 
earlier  experiments  made  on  the  penetration  of  armour-plates,  it  was 
found  that  the  resistance  varied  approximately  as  the  sqmire  of  the 
thickness ;  but  later  trials,  with  much  heavier  plates  than  those 
previously  used,  have  shown  that  this  law  does  not  continue  to  apply 
when  the  thickness  is  considerably  increased.  With  plates  ranging 
from  5  to  15  inches  in  thickness,  the  results  appear  to  show  that  the 
resistance  to  penetration  varies  pretty  nearly  as  the  square  root  of 
the  cube  of  the  thickness.  Considering  the  disadvantage  of  thickness, 
in  regard  to  the  quality  of  the  iron,  it  is  probable  that  still  thicker 
plates  will  continue  to  show  a  diminishing  jesi stance  in  relation  to 
thickness ;  but,  at  all  events,  the  most  favourable  supposition  would 
be  that  the  above  rule  will  continue  to  hold  good.  Upon  this 
assumption,  the  resistance  of  a  20-inch  plate  would  be  about  four 
times  that  of  an  8-inch  plate,  which  requires  for  its  penetration 
a  shot  possessing  a  t^i«  mva  of  about  71  foot -tons  per  inch  of  circum- 
ference. Hence,  a  20-inch  plate  may  be  presumed  to  require  a  vis 
viva  of  284  foot -tons  per  inch  for  penetration.  In  this  estimate  no 
account  is  taken  of  backing ;  but  as  the  vis  viva  of  the  shot  from 
the  14-inch  gun,  to  which  I  have  referred,  would,  at  short  range,  be 
equal  to  340  tons  per  inch  of  circumference,*  there  would  be  a 
margin  of  56  foot-tons  available  for  overcoming  the  resistance  of  the 
backing.  The  data  for  estimating  that  resistance  are  less  definite 
than  those  aflForded  in  the  case  of  plates,  but  it  may  fairly  be  inferred, 
from  exi)erimental  facts,  that  56  foot-tons  per  inch  of  circumference 
would  be  a  suflScient  force  to  pierce  a  backing  similar  to  that  of  the 
*  Hercules,'  after  penetration  of  20-inch  armour ;  and  it  is  difficult  to 
conceive  that  backing  of  greater  solidity  and  thickness  than  that  of 
the  *  Hercules '  can  ever  be  applied  to  ironclads. 

*  The  penetrating  power  of  a  shot  in  foot-tons  per  inch   of  circumference 

-  s — KSTTx T  t  W  beinir  taken  in  lbs.,  v  and  a  in  feet,  and  d  in  ioGhes. 

Hg  X  2340  X  fro  ^ 
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Refwrt  of    the  flat-headed  form  did  jiossess  some  superiority  in  this  respect,  tl 

mutet  m    advantage  would  not,  in  my  opinion,  be  sufficient  to  comjiensate  f< 

jh^Sihi    ^^^  necessity  of  making  the  projectile  of  tempered  steel,  and  of 

of  War,     {onw  which  opi)Oses  greater  resistance  to  the  atmosphere,  and  is  le 

favourable  for  direct  i>enetnition. 

It  is  also  claimed  as  an  advantage  for  flat-headed  projectiles,  thj 
they  may  be  used  with  more  effect  than  any  other  form  for  pen< 
tniting  a  ship's  side  below  the  water  level,  but  the  great  resistiinc 
which  water  op]>oses  to  the  (wissage  of  a  shot  must  always  render  i 
extremely  difficult  to   use  any  form  of  projectile  effectively  for  thi 
puqjose.     The  extraordinary  amount  of  this  resistance  was  shown  t 
the  numerous  experiments  made  to  determine  the  degree  of  sensi 
bility  which  would  cause  a  percussion  shell  to  explode  by  striking 
timlier,  and   not  explode  by  previously  striking  water,  for  it  wa 
found  that  the  latitude  for  adjustment  between  those  limits  is  ver 
small,  or,  in  other  words,  that  the  retai*ding  power  of  water  to  shot 
at  ordinary  velocities,  is  not  very  greatly  inferior  to  that  of  timber 
I  may  also  mention,  that   the  brass  head  of  the  *  pillar '  fuse,  ai 
originally  made,  was  frequently  crushed  by  striking  water,  and  1 
found  it  necessary  to  make  it  very  thick  to  resist  the  blow.     Con- 
sidering, therefore,  that  the  velocity  of  a  shot  would  be  exhausted  bj 
passing  through  very  few  yards  of  water,  and  also  that  all  forms  of 
projectiles,  fired  with  elevation,  ricochet  from  water  when  descending 
at  angles  of  less  than  ten  or  twelve  degi*ees  from  the  surface,  I   see 
no  reason  for  carrying  armour  to  a  greater  depth  below  water  than  is 
now  customary,  or,  if  carried  further,  a  rapid  reduction  of  thickness 
should  commence  where  the  annour  now  ends.    It  appears  to  me  that 
the  only  case  in  which  this  mode  of  attack  could  be  practised  with 
any  probability  of  success  would  be  with  depressed  guns,  at  extremely 
close  quarters,  but   even   then  it  would  be  a  very  critical  matter  to 
stiike  the  water  precisely  at  the  point  which  would  enable  the  shot 
to  reach  a  vulnerable  part  of  the  ship  without   exhausting  its  force 
by  too  long  a  passage  through  the  water;  and  I  venture  to  sjiy,  that 
a  eool   exercise   of  judgment  upon  such  a  matter  would  be  scarcely 
compatible  with  the  hurry  and  excitement  of  very  close  fighting. 
When   thus   fired  direct    into  water,  the  flat-headed  shot  shows  less 
tendency   to   ricochet   than   other  forms  of  projectiles  ;  but,  on  the 
otiier  hand,  the  flat  fonii  of  head  involves  a  more  rapid  diminution 
of  velocity  after  entering  the  water  than  is  incident  to  a  pointed,  or 
even  to  a  rounded  fonn.     But,  whatever  may  be  the  relative  merits 
of  difl'erent  forms  of  head  for  acting  beneath   the  water,  1  iun  of 
opinion  that  there  are  other  modes  of  sub-aqueous  attack  (of  which 
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I  shall  presently  speak),  so  much  superior  to  tliat  afforded  by  artillery  Jieport »/ 
fire,  that  I  attach  but  little  importance  to  any  difference  there  may  minnom 
be  in  this  particular  between  one  form  of  head  and  another.  fbirSiidL 

1  have  now  to  treat  of  the  comparative  destructive  effect  produced     "/  ^'^' 
by  solid  shot  and  by  shell  when  directed  against  ships,  both  armoured 
and  unarmoured. 

When  a  solid  shot  passes*  through  an  armour-plated  target,  it 
carries  with  it  a  quantity  of  material  composing  the  target,  and  the 
thicker  the  target  the  greater  is  the  quantity  displaced.  If  the  shot 
break  in  passing  through,  as  it  generally  does  when  made  of  chilled 
iron,  the  fragments  of  the  shot  mix  with  the  broken  material  of  the 
tiirget,  and  the  combined  mass  is  dashed  into  the  sjmce  behind.  A 
thin  plate  of  iron  without  backing  does  not  break  the  shot,  and 
supplies  the  least  quantity  of  fragmentary  matter.  Its  penetration, 
therefore,  by  a  shot  would  be  attended  by  the  minimum  of  destructive 
effect  in  a  ship,  while  the  maximum  would  be  produced  by  the 
penetration  of  the  greatest  combined  thickness  of  armour  and  backing 
which  the  shot  could  freely  pierce.  Hence  it  is  evident  that,  unless 
impenetrability  be  insured  by  increase  of  thickness,  the  only  result 
of  the  increase  is  to  augment  the  destructive  effect  attending  j>ene- 
tration. 

Next,  as  to  shells.  When  a  percussion  shell  {msses  through  a 
thin  plate,  it  travels  from  ten  to  fifteen  feet  before  it  explodes,  and, 
as  its  velocrty  is  but  little  reduced  by  the  resistance  of  the  plate, 
and  as  the  velocity  of  dispersion  is  greatly  inferior  to  that  of  pro- 
gression, the  fragments  form  a  cone  which  attains  but  little  divergence 
in  the  small  space  which  remains  to  be  traversed  before  reaching  the 
opi)08ite  side  of  the  ship,  where,  in  general,  the  crew  would  not  be 
stationed.  I  conclude,  therefore,  that  more  damages  would  be  done 
by  the  large  mass  of  fnigments  driven  into  the  ship  by  a  solid  shot 
passing  through  a  thick  armoured  side,  than  by  the  fragments  of  the 
largest  shell  exploding  by  its  passage  through  the  thin  iron  si<le  of 
an  unarmoured  ship.  Not  only  would  the  quantity  of  broken  material 
saittered  in  the  ship  be  greater  in  the  former  ciise,  but  it  would 
take  effect  on  the  fighting  side  of  the  ship,  instead  of  the  opposite 
side,  where  little  barm  could  be  done. 

Shells,  as  well  as  shot,  when  made  of  steel  or  chilled  iron,  may 
be  used  against  armour-plates,  but  the  necessity  of  maikiug  them 
very  thick,  to  withstand  the  shock,  disqualifies  them  fix)m  ciirrying  a 
lairge  bursting  charge,  unless  they  be  made  of  excessive  length,  in 
which  case  they  are  very  apt  to  crush  up  on  striking.  The  great 
resistance  offered  by  armour  causes  the  shell  to  burst  much  more 
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tjMtHof   quickly  than  when  fired  through  thin  plate,  and  consequently 
*itteeon    explonion  genenilly  t^ikes  place  in  the  backing;    but  in  the  mi 
^'shipB    ^xi)eriment.s  I  have  witnessed  with  shells  fired  against  plated  targi 
^  War.     I  \y^^yQ  never  seen  any  distinct  effect  caused  by  the  explosive  acti 
except  where  the  charge  was  carried  in  the  front  of  the  shell, 
that  cjise  the  exiJosion  produces  a  considerable  increase  in  the  s 
of  the  hole  through  the  Imcking ;  but  when  the  charge  is  lodged, 
it  generally  is,  in  the  rear  of  the  shell,  the  explosion  takes  effect 
a  backward  direction,  where  there  is  notliing  to  act  uix>n*      I  t 
aware  that  some  rare  eases  are  recorded  of  very  considerable  dama 
being  done  to  the  biicking  by  the  bursting  of  shells  not  carrying  tl 
charge  in  the  head;  but  I  believe  that  the  exceptional  effects  pr 
duced  in  such  cases  are  attributable  to  the  shells  having  deviat4 
from  their  course,  and  lodged  obliquely  in  the  backing  before  tl 
explosion  occurred.     As  to  cairying  the  bursting  charge  in  front,  it, 
impossible  to  adopt  that  plan  without  great  sacrifice  of  penetratii 
lK)wer;  and  I  am,  therefore,  led  to  believe  that  shells  possess  be 
little  advantage  over  shot  for  use  against  ai*mour  plates,  while  the 
have  the  serious  disadvantage  of  being  very  liable  to  explode  prema 
turely  in  the  bore  of  the  gun  when  fired  with  the  heavy  charge 
required  for  penetrating  armoured  ships.     If  shells  are  to  be  used  a 
all  for  this  puq)Ose,  they  should  be  made  of  steel,  because  the  smal 
cajmcity  attainable  in  shells  made  of  chilled  iron,  and  their  greal 
liability  to  break  by  striking  armoiu*,  render  their  explosive  force  verj 
inconsiderable. 

Common  shells  containing  large  bursting  charges  are,  of  course, 
liarmless  against  ironclads.  In  fact,  a  plate  of  about  an  inch  in 
thickness  seems  generally  sufficient  to  break  them ;  and,  when  thej 
break,  the  charge  explodes  without  violence,  like  loose  powder. 
Much,  therefore,  may  be  done  in  mitigating  the  effects  of  these 
formidable  projectiles  by  the  use  of  plates  of  very  moderate  thick- 
ness entering  into  the  construction  of  the  ship.  1  have  already 
loterred  to  the  probably  oveiTated  effect  produced  by  the  fnigments 
of  such  shells  bursting  inside  of  an  unarmoured  shij);  but  it  is  also 
necessary  to  consider  the  suffocating  action  of  the  smoke  from  the 
shell,  and  the  demoralisation  of  the  crew  by  the  crash  of  the 
exi)losion. 

These  effects  would  be  enormously  aggravated  if  the  explosion 
took  place  between  decks ;  and,  for  that  reason,  I  think  that  in  all 
unarmoured  vessels  the  guns  should  be  carried  on  open  decks. 
Whether  it  would  be  practiciible  to  sei)arate  the  gims  on  broadside, 
by  iron  screens  or  traverses,  1  am  unable  to  say;   but  if  so,  this 


Slil  WILLIAM  ARMSTRONG  ON  GUNNERY.  545 

expedient  would  have  the  advantage  of  localising  both  the  destructive   Beport  of 
and  demoralising  effects  of  these  projectiles.  mittte  o» 

There  is  yet  another  mode  of  attack,  viz.  that  by  torpedoes,  fnt^^HSu 
which  is  beginning  to  assume  great  importance,  and  which  it  is  f^f^^^- 
absolutely  necessary  to  consider  in  reference  to  future  designs  for 
ships  of  war.  So  long  as  torpedoes  were  merely  fixtures,  they  were 
only  applicable  to  defence;  but  now  that  motion  has  been  given 
to  them,  they  have  become  most  formidable  implements  of  attack. 
Moving  torpedoes  are  as  yet  in  their  eiirliest  infancy,  and  will, 
unquestionably,  undergo  a  very  great  development.  They  may  be 
regarded  as  a  species  of  projectile,  the  range  and  eflScieucy  of  which 
will,  in  the  natural  course  of  improvement,  be  continually  increasing. 
I  see  no  limit  to  their  power,  for  they  may  be  charged  with  any 
quantity  of  the  most  violent  fulminates,  and  in  resisting  them  the 
heaviest  ironclad  has  no  advantage  over  a  wholly  unprotected  vessel. 
Slow-moving  ships  will  be  their  easiest  prey,  and  ships  with  great 
speed  will  be  the  best  adapted  for  using  them.  At  present  they  may 
be  divided  into  two  classes — namely,  those  which  derive  their  motion 
from  a  ship  with  which  they  are  connected,  as  Harvey's  otter  torpedo, 
and  those  which  are  self-propelling,  as  Whitehead's  torpedo.  The 
latter  is  treated  as  a  secret;  but  whatever  its  particular  mode  of 
operation  may  be,  there  is  no  difficulty  in  producing  the  same  result 
by  various  mechanical  combinations. 

The  foregoing  considerations  as  to  the  present  effects  and  pro- 
bable future  of  guns,  projectiles,  and  torpedoes,  lead  me  to  the  con- 
clusion that  no  practicable  thickness  of  armour  can  be  expected  to 
secure  invulnerability  for  any  considerable  length  of  time.  At 
present,  it  is  only  the  most  recent  of  our  armourclads  that  have  any 
pretence  to  be  considered  invulnerable.  AH  the  earlier  vessels,  when 
built,  had  just  as  much  claim  to  be  so  regarded  as  the  strongest 
ships  of  the  present  day ;  yet  they  are  now  completely  left  behind, 
and  are,  in  my  opinion,  much  inferior  to  well-constructed  unarmoured 
ships.  I  venture  to  ask.  What  reason  have  we  to  suppose  tliat  the 
lowers  of  attack  will  not  continue  quickly  to  overtake  the  increased 
lowers  of  resistance,  which  we  are  applying  at  great  increase  of  cost, 
and  at  a  great  sacrifice  of  general  efficiency  ?  Every  addition  to  the 
weight  carried  for  defence  must  be  attended  with  a  diminution  of 
armament  and  of  speed,  unless  the  size  of  the  ship  be  increased  in  a 
very  rapid  proportion.  A  continual  addition,  therefore,  to  the  thick- 
ness of  the  armour,  involves  either  a  continual  reduction  of  offensive 
power,  or  such  an  increase  in  the  size  of  the  vessel,  and  its  con- 

vou  in.  NN 
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^^jrfjf    sequent  cost,  as  must  limit   the   production  of  sea-going  ships 
mittet  tm    War  to  a  number  ]naue({uate  for  constituting  an  efficient  Navy. 
fhr^h^  ^^   uiy   opinion,  armoiur   should   be  wholly  abandoned    for  t 

of  War,     defence  of  the  guns,  and,  except  to  a  very  limited  extent,  I  don 
the  expediency  of  using  it  even  for  the  security  of  the  ship.     Whe 
armour  can  be  applied  for  deflecting  projectiles,  as  at  the  bow  of 
ship,  it  would  afford  great  protection  without  requiring  to  be  ve 
heavy ;  but  in  other  cases,  where  it  must  be  of  great  thickness  to  1 
effective,  I  think  its  advantage  is  not  adequate  to  the  sacrifices 
involves.     Watertight  compartments  would  alone  be  available  again 
torpedoes,  and  it  appears   to  me   they  would  also  afford  the  be 
security  against  the  effect  of  penetration  by  projectiles  at  or  belo 
the  water-line.     If  we  were  relieved  from  the  dead  weight  of  hea\ 
armour,  the  gain  of  flotation  would  afford  the  means  of  enormous! 
increasing  the  armament  and  si)eed  of  the  vessel.     Or,  what  woul 
be  better  still,  we  should  be  enabled  to  reduce  the  size,  and  increat 
the  number  of  our  ships,  so  that  the  loss  of  a  single  vessel  should  n( 
longer  be  a  national  calamity,  as  at  present.     We  could  then  hav 
comparatively  small  sea-going  ships,  with  abundance  of  speed  an 
heavily  armed ;  and,  happen  what  may,  such  vessels  could  never  b 
out  of  date,  for  they  would  always  be  well  adapted  for  the  protection  c 
commerce,  for  colonial  service,  and  for  the  attack  of  flotillas  carryiuj 
an  invading  force.     It  would  be  necessary  to  adhere  to  iron  as  th< 
material  of  construction,  and  the  plates  composing  the  skin  woul( 
require  to  be  considerably  thicker  than  those  used  in  ordinary  ship 
building,  to  prevent  penetration  by  grape  shot  or  steel  projectilei 
from  Gatling  guns.     The  armament  of  these  vessels  might  include 
one  or  two  guns  capable  of  piercing  the  heaviest  armour,  and  the 
rest  should  be  light,  but  wide  in  the  bore,  so  as  to  throw  large  shells 
with  moderate  velocities.     A  mixture  of  guns  on  the  Gratling  prin- 
ciple would  also  be  of  great  service  against  boat  attacks,  and  for 
l>ouring  streams  of  bullets  through  the  portholes  of  an  opposing  ship. 
A  vessel  so  constructed  and  armed  would  be  a  formidable  antagonist 
for  an  ironclad,  even  in  a  duel  of  artillery,  while  for  ramming,  or  for 
using  torpedoes,  her  superior  speed  and  handiness  would  give  her 
great  advantage  over  a  heavily  encumbered  adversary.     But  we  could 
afford  to  use  these  vessels  in  far  greater  numbers  than  ironclads ; 
and  whatever  the  result  of  a  single  combat  might  be,  a  combined 
attack  of  several  such  vessels  upon  one  iron-plated  ship  would,  in  my 
judgment,  be  wholly  irresistible. 

I  hope,  therefore,  I  may  be  excused  for  expressing  an  opinion 
that  swift  vessels  of  iron,  divided  into  numerous  compartments,  with 
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boilers  and  machinery  below  the  water-level,  and  only  very  partially  iiq>ori  of 
armoured,  constitute  the  class  of  sea-going  ships  which  it  would  be  mitut  on 
most  prudent  to  build  under  the  present  prospect  of  the  progress  of  /©/jS!^ 
artiUery,  and  the  science  of  attack.  '^-^  ^^^' 

As  regards  harbour  defence,  I  will  merely  remark,  that  I  am  in 
&vour  of  small  unarmoured  gunboats,  and  vessels  adapted  for  em- 
ploying torpedoes  as  implements  of  attack. 

I  have  the  honour  to  be. 

Your  Lordship*8  obedient  servant, 

W.  G.  Armstrong. 


Paper  B.  (Accompanying  Report.) 

Cborlton  Street,  Manchester,  July  3, 1871. 

Sir, — I  beg  to  enclose  my  answers  to  the  questions  sent  to  me  by 
the  Conmiittee  on  Designs  for  Ships  of  War. 

I  have  the  honour  to  be, 

Your  most  obedient  Servant, 

Joseph  Whitworth. 
CSolonel  Pasley. 

Questions  addressed  to  Sir  Joseph  Whitworth^  Bart. 

1.  What  thickness  of  armour  do  you  think  will  be  necessary  to 
resist  the  artillery  of  the  immediate  future  ? 

Ans.  I  have  no  doubt,  after  what  we  have  accomplished  with  my 
new  breech-loading  gun,  that,  with  an  11 -inch  bore,  armour  16  inches 
thick  can  be  penetrated  at  1,000  yards ;  indeed,  I  am  prepared  to 
undertake  to  do  it,  aft^r  first  making  a  gun  of  7-inch  bore,  which 
would  penetrate  an  armour-plate  10  inches  thick  without  backing. 

2.  What  thickness  of  armour-plat«,  with  the  usual  proportion  of 
backing,  inner  skin,  &o.,  do  you  think  will  succeed  in  keeping  out 
the  projectiles  of  the  heaviest  gun  to  which  you  now  refer  ? 

Ans.  The  sides  of  the  ship  with  armour-plates  16  inches  thick 
would  be  so  punished  with  the  11-inch  shell  that  I  should  use,  that 
it  would  be  necessary,  supposing  the  armour  to  be  such  as  I  have 
seen  hitherto  used,  to  have  the  plates  not  less  than  20  inches  thick  ; 
and  for  protection  against  a  13-inch  bore  gun,  which  size  has  been 
adopted  in  the  service,  the  armour  would  require  to  be  not  less  than 
24  indies  thick.    The  difficulty  of  obtaining  soundness  in  armour- 
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WTien  high  velocity  is  required  and  for  long  ranges,  then  pro-    Report  of 
jectiles  should  be  from  three  to  four  diameters  long.  mitue  oh 

I  am  aware  that  some  of  the  advisers,  both  at  the  War  Office  and  p^^!^ 
the  Admiralty,  are  utterly  opposed  to  these  views  ;  and  there  is  a  re-  **^  ^'"^' 
markable  instance  of  it  just  now  in  the  case  of  the  35-ton  gun,  which 
has  been,  I  am  informed,  re-bored  for  the  purpose  of  increasing  the 
size  of  the  bore,  and  this  is  being  done  at  a  time  when  the  large  bore 
Enfield  rifle  is  being  supplanted  by  the  small  bore  recommended  by 
me  at  the  close  of  my  experiments  in  1856.  In  both  small  arms  and 
guns,  whatever  be  the  size,  the  same  principles  are  involved. 

Should  this  country  unfortunately  be  engaged  in  war,  it  is  fearful 
to  contemplate  what  will  happen  if  slow  powder  and  short  projectiles 
with  slow  rotation  are  persisted  in  ;  for  other  nations  are  becoming 
alive  to  the  imi>ortance  of  having  the  most  powerful  guns,  whatever 
may  be  the  size  of  bore. 

6.  Have  you  considered  the  question  of  the  application  of  the 
breech-loading  principle  to  heavy  guns,  and  if  so,  with  what  result  ? 

Ans,  I  have ;  and  the  gun  referred  to  in  my  answer  to  question 
No.  1  is  a  breech-loading  gun,  the  principle  of  which  admits  of  being 
appUed  to  guns  of  the  largest  size. 

Joseph  Whitworth. 

Chorlton  Street,  Manchester,  July  3, 1871. 
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Speech  in  the  House  of  CornmonSf  May  8,  1876. 

NAVY — SHIPS  OF  WAR. 

Mr.  T.  Brassey,  in  rising  to  move  the  following  resolutioi 
*Thut  this  House,  while  approving  the  programme  of  work  oi 
ironclad  ships  for  the  ensuing  financial  year,  is  of  opinion  that  tht 
pn^sont  is  n  fitting  opiwrtunity  for  reviewing  our  shipbuilding  policj 
auil  the  resources  of  the  Mercantile  Marine  for  naval  purposes ;  anc 
this  House  is  further  of  opinion  that  this  inquiry  should  be  held  bj 
a  Ijoval  04>mmission,'  said :  The  Resolution  I  am  about  to  move  is 
dmwu  in  terms  which  cannot  be  regarded  as  unfriendly  to  the  Grovem- 
mout«  I  rt^grct  the  large  expenditure  on  unarmoured  ships,  which  the 
riijht  hoiu  gtMitloman  the  First  Lord  of  the  Admiralty  has  hitherto 
^>^fusiHl  to  nviHjniso  as  forming  part  of  the  eflfective  strength  of  the 
NnvY  ;  hut  1  am  not  aware  that  the  designs  for  the  ironclads  now  in 
\\Mist  ruot  ion  have  lxH?n  disapproved  by  any  competent  critics.  Having 
iHs^laiuuHl  any  attention  to  criticise  the  ships  at  present  being  con- 
htruot^nl,  still  loss  am  I  disposed  to  speak  unfavourably  of  the  designs 
appr\w<Hi  by  the  late  Government. 

'l\iruiuvr  fr^^ni  the  past  and  present  to  the  future,  I  may  remind 
tl\o  llouso  that  it  was  stated  by  the  First  Lord  of  the  Admiralty,  in 
hi>  s|MMvl\  on  nuning  the  Navy  Estimates,  that  it  had  been  decided 
not  to  lav  down  any  new  ironclads  during  the  ensuing  financial  year. 
1  do  i\ot  aivuse  the  Admiralty  of  unnecessary  hesitation  in  coming 
to  a  division  on  the  infinitely  vexed  question  of  naval  construction; 
but,  if  no  \iow  ships  are  to  be  laid  down,  it  cannot  be  urged  that 
our  shipbuiUHng  will  be  delayed  by  further  inquiry.  It  may  be  said, 
hoNvovor,  that  the  Department  is  at  least  as  competent  an  authority 
on  shiplniiKHni:^  questions  as  any  Royal  Commission  that  could  be 
apiK>intiHl.  1  gladly  acknowledge  that  the  present  Naval  I^rds,  if 
tht»Y  won^  not  in  office,  would  constitute  a  most  able  Commission. 
lUit  my  fear  is  that  they  have  no  leisure  to  investigate  new  problems 
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of  armament,  tactics,  and  construction.  The  hon.  gentleman  the'  Mr.T, 
Member  for  the  Tower  Hamlet«  (Mr.  Samuda),  in  seconding  a  similar 
motion  by  the  hon.  Member  for  Lincoln  (Mr.  Seely),  in  1868,  said, 
as  I  think,  tndy,  that — *  When  a  great  policy  had  been  inaugurated, 
he  could  well  understand  that  a  Dejiartment  of  the  State  might  effi- 
ciently carry  it  out ;  but  it  was  unlikely  that  such  a  |>olicy  could  be 
initiated  by  a  Government  Dejiartment.' — [3  HanaardyCXCin.  1118.] 

In  the  same  debate  the  right  hon.  gentleman  the  Member  for  ^r. 
Pontefract  (Mr.  Childers)  said:  *That  he  could  at  the  same  time 
have  wished  that  the  noble  Lord  (Lord  Henry  Lennox)  had  been  able 
to  lay  before  the  House  some  plan  which,  without  diminishing  the 
responsibility  of  the  constructive  department  of  the  Admiralty,  or 
diminishing  its  responsibility  for  all  that  was  done  under  its  super- 
intendence, would  give  it  the  advantage  of  a  certain  amount  of 
scientific  investigation  and  advice.' — [^Ib'uL  1139.] 

The  controversy  as  to  the  continued  use  of  side^armour  must  Conflict  of 
naturally  arouse  the  greatest  anxiety  in  the  country.  It  is  said  that  "**  ^^^^ 
unless  armour  be  strong  enough  to  keej)  out  shells,  it  is  worse  than 
useless ;  and  armour  more  or  less  imi)enetrable,  even  when  limited 
to  vital  places,  involves  a  large  addition  to  the  cost,  and  an  increase 
of  dimensions,  tending  to  diminish  that  mobility,  which  is  of  the  last 
importance,  if,  as  Admiral  Jurien  de  la  G-ravi^re  predicts,  ships  will 
fight  in  the  future  with  the  rams  alone.  In  our  Navy  there  is  an 
almost  hopeless  conflict  of  opinion.  Captain  Noel  insists  that  ex- 
cessive top-weight  should  be  avoided.  On  the  other  hand,  I  am 
assured,  in  an  able  letter  from  an  Admiral  in  a  high  command,  that 
our  men  would  have  no  chance  if  they  had  to  contend  with  heavy 
guns,  protected  by  a  turret,  and  therefore  fired  with  confidence  and 
precision.  The  painful  uncertainty  in  which  we  are  placed  in  this 
country  is  shared  by  every  maritime  Power.  In  Russia,  attention 
is  being  directed  chiefly  to  the  circular  ironclads,  the  *  Popoffkas,' 
which  are  intended  solely  for  coast  defence.  In  Gennany,  it  has 
been  decided  to  lay  down  no  more  ironclads  at  present.  M.  Disl^re, 
one  of  the  constructors  of  the  French  Navy,  says  that  the  progress 
made  by  artillery  has  rendered  it  useless  to  retain  armour  for  ocean- 
going cruisers.  The  views  of  M.  Disl^re  are  borne  out  by  the  passing 
events  in  naval  construction.  The  *  Inflexible,'  which  has  just  been 
launched,  is  protected  by  18-inch  armour,  and  yet  a  target,  repre- 
senting the  strongest  portion  of  the  armour  of  the  *  Inflexible,'  was 
penetrated  a  few  months  ago  at  1,800  metres  by  a  Krupp  gun. 
While,  however,  we  find  an  eminent  French  authority  announcing 
tliat  armoor  will  shortly  be  laid  aside,  in  his  annual  report,  published 
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-last  December,  Admiral  Port  er  says  that  the  aim  of  the  United  States 
should  be,  in  making  changes,  to  resist  the  shot  firom  the  12-inch 
35-ton,  which  at  200  yards  perforates  15  inches  of  solid  wrought 
iron* 

I  do  not  pretend  to  offer  an  opinion  of  my  own.  When,  however, 
we  observe  such  a  wide  difference  of  view,  it  is  our  duty,  as  repre- 
sentatives of  the  taxpayers,  to  take  care  that  these  subjects  are 
thoroughly  investigated  before  we  commit  ourselves  to  large  ships, 
which  may  be  condemned  as  obsolete  before  they  are  completed. 

In  the  interval  which  has  elapsed  since  our  shipbuilding  policy 
was  last  reviewed  by  the  Admiralty  Committee  on  Designs,  great 
progress  has  been  made  in  perfecting  offensive  torpedoes.  Many 
authorities  declare  that  the  most  effectual  defence  against  the  tor- 
pedo is  to  be  found  in  further  developments  of  the  cellular  system  of 
construction.  According  to  Mr.  Bamaby,  on  the  other  hand,  it  is 
idle  to  attempt  to  form  the  bottom  of  a  ship  strong  enough  to  resist 
a  &ir  blow  from  a  powerful  torpedo.  Each  costly  ironclad  should  be 
defended  against  the  torpedo  and  the  ram  by  a  number  of  small  un- 
armoured  vessels.  But  how  are  you  to  keep  such  a  flotilla  together  ? 
If  our  ironclads  are  to  be  attended  by  a  cloud  of  skirmishers,  they 
cannot  venture  £gu:  from  their  base  of  operations.  Great  coal-carrying 
capacity  will  no  longer  be  necessary,  and  the  high  freeboard  and 
other  features  of  a  sea-going  ship  may  be  materially  reduced. 

The  motion  I  originally  placed  on  the  paper  contained  a  recom- 
mendation that  designs  for  various  types  of  fighting  vessels  should 
be  invited  from  private  shipbuilders.  The  hon.  gentleman  the 
Member  for  Pembroke  (Mr.  E.  J.  Reed)  has  recently  constructed  for 
the  Chilian  Navy  two  vessels,  each  of  2,000  tons,  armed  with  six 
12-ton  guns,  protected  by  armour  of  8  and  9  inches.  Messrs.  Renme 
have  built  two  gunboats  for  the  Peruvian  Government,  little  larger 
than  the  gunboats  of  our  *  Staunch '  type,  but  carrying  26-ton 
instead  of  18-ton  guns.  Mr.  Mackrow  has  recently  designed  the 
*  Vaaco  de  Gama '  for  the  Portuguese  Government,  which  vessel 
carries  two  18-ton  guns,  protected  by  a  circular  breastwork,  armoured 
with  10-inch  armour.  The  ship  carries  in  addition  one  6^-ton  gun, 
and  two  40-pounders,  and  has,  I  believe,  been  built  for  100,000Z. 
These  examples  suggest  the  expediency  of  following  the  precedent  of 
1867,  when  six  of  our  most  eminent  firms  were  invited  to  submit 
competitive  designs.  Having  regard  to  the  danger  to  which  the 
most  powerful  ships  are  exposed  when  attacked  by  the  ram  or  tor- 
pedo, I  should  like  to  fix  the  limit  of  cost  at  150,000i.,  or  even 
100,000i.    A  perfect  ship  could  not  be  built  for  such  a  sum ;  but 
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the  attempt  to  unite  in  a  single  vessel  every  quality  can  only  end  in     Mr,  7. 
an  unsatis&etory  compromise.    On  a  former  occasion,  when  a  simila  r      ^^* 
competition  took  place,  Sir  Spencer  Robinson  and  the  hon.  gentleman 
the  Member  for  Pembroke  were  called  upon  to  decide  between  the 
respective  merits  of  the  various  proposals.     The  anomaly  of  this 
position  was  pointed  out  by  Sir  Spencer  Robinson. 

I  have  thus  far  confined  my  allusions  to  the  fighting  Navy,  but  MercMtUe 
the  naval  resources  of  this  country  are  not  limited  to  the  fleet  es- 
pecially constructed  for  war.  The  latest  returns  show  that,  in  our 
Mercantile  Marine,  we  have  419  steamers  of  1,200  tons  register  and 
upwards.  The  extraordinary  regularity  of  the  passages  made  between 
Queenstown  and  New  York  is  sufficient  evidence  of  the  steaming 
and  coal-carrying  capabilities  of  these  ships,  and  tlie  torpedo  prondes 
the  means  of  defending  them  against  the  most  2>owerful  vessels  of 
war.  It  therefore  makes  them  a  source  of  great  naval  strength.  The 
owners  of  ocean-going  steamers  should  be  encouraged  by  judicious 
subsidies  to  build  their  ships  of  such  a  type  that  they  could  be  con- 
verted, if  necessary,  into  armed  cruisers.  This  object  can  only  be 
attained  by  making  arrangements  beforehand,  when  the  desicnis  are 

Numerous  precedents  might  be  cited  of  independent  inquiry,  by  Precedents 
Commissions  and  Committees,  into  the  condition  of  the  Navy.  It  ouiiy  into 
may  not  be  equally  widely  known  that  a  Commission,  precisely  iJJi  pjS^. 
similar  to  that  which  I  propose,  has  recently  been  authorised  by  the 
United  States  House  of  Representatives.  This  Commission  is  to 
consider  the  great  changes  which  have  taken  place  of  late  years  in 
naval  warfare,  and  to  recommend  the  best  type  of  ship  to  meet  these 
changes.  They  are  to  report  on  the  whole  subject  and  to  enable 
Congress  to  consider  intelligently,  and  to  legislate  upon,  naval  affairs 
in  all  their  branches.  The  last  is  precisely  the  object  I  have  in 
view.  Under  our  Parliamentary  system,  it  is  essential  that  every 
Department  of  the  G-ovemment  should  carry  with  it  the  approval  of 
the  public,  even  in  matters  of  administrative  detail.  There  is  no 
alternative,  therefore,  for  the  Admiralty,  but  to  satisfy  the  country 
that  the  expenditure  they  propose  is  necessary,  that  their  designs  for 
ships  are  well-considered,  and  that  everything  that  it  is  practicable 
to  do  is  being  done  to  make  the  great  resources  of  the  country 
available  as  a  reserve  for  the  Navy,  and  so  to  diminish,  as  Ceut  as  may 
be,  the  cost  of  our  standing  force  in  time  of  peace.  The  Report  of 
the  proposed  Commission  should  be  an  invaluable  document  in  the 
hands  of  the  First  Lord  in  pleading  with  Parliament  on  behalf  of 
the  Navy.    It  will  not  be  necessary  to  make  disclosures  on  points  of 
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detail.  In  Parliament  we  want  only  that  general  information  which 
will  enable  us  to  determine  whether  or  not  armonr  should  be  retained. 
We  want  advice  as  to  the  relative  value  of  armoured  and  unarmoured 
ships,  and  as  to  the  necessity  or  otherwise  of  building  unarmoured 
ships  of  the  vast  dimensions  of  the  *  Inconstant '  or  the  *  Baleigh.' 
Thus  far  I  have  referred  to  the  different  modes  in  which  money  may 
be  spent  to  strengthen  the  Navy.  May  we  not  venture,  however,  to 
hope  that  the  Commission  might  be  able  to  suggest  economies  in 
other  directions  ?  I  noticed  only  the  other  day  that  23,000Z.  had 
been  sj^ent  in  repairing  the  *  Salamis.'  Can  it  be  supposed  that  any 
private  shipowner  would  have  allowed  such  a  sum  as  I  have  named 
to  be  spent  in  repairing  a  despatch  boat  of  835  tons  ?  Admiral 
Porter  has  suggested  in  his  last  Report  that  iron  cruisers  should  be 
built  for  the  United  States  Navy,  and  kept  on  the  stocks  until  the 
outbreak  of  a  war.  In  this  way  all  waste  from  wear  and  tear  and 
dry-rot  would  be  avoided.  It  may  be  possible  to  adopt  the  proposal 
of  Admiral  Porter  with  considerable  advantage  for  the  British  Navy. 
In  conclusion,  assuming  that  such  an  inquiry  as  I  have  suggested 
were  to  be  ordered,  the  question  is  whether  it  should  be  conducted 
by  a  Committee  or  a  Commission.  A  Commission  is  to  be  preferred 
as  being  more  independent.  It  may  be  that  the  Report  would  be 
wholly  in  favour  of  the  designs  submitted  by  the  Admiralty.  If  such 
were  the  result,  it  would  be  eminently  gratifying,  both  to  the  Con- 
structor's department  and  to  the  public.  If,  on  the  other  hand,  the 
result  should  be  that  some  suggestions  were  obtained  which  had  not 
hitherto  been  adopted  by  the  Admiralty,  that  again  would  be  valuable, 
as  tending  to  make  our  Navy  stronger  and  more  efficient  than  before. 
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Speech  in  the  House  of  Commons^  March  11,  1878. 

Mr.  T.  Brassey  :  In  seconding  the  motion  of  the  Honourable 
Member  for  Lincoln  (Mr.  Seely),  I  wish  to  explain  that,  while  I  give 
my  hearty  support  to  his  proposal,  I  see  no  cause  for  general  dissatis- 
faction with  our  Navy.  The  zeal  and  ability  displayed  throughout 
the  recent  crisis  of  preparation  for  war,  in  the  fleet,  at  the  Admiralty 
and  the  dockyards,  have  been  such  as  to  disarm  criticism.  But 
though  I  gladly  acknowledge  that  we  possess  a  fleet  in  which  the 
country  may  justly  take  a  pride,  I  venture  to  think  that,  with  more 
consideration  and  forethought  in  our  naval  administration,  we  might 
have  done  better.  I  confidently  believe  that  a  searching  Parlia- 
mentary inquiry  at  the  present  juncture  would  be  of  great  assistance 
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in  framing  a  policy  for  the  shipbuilding  of  the  immediate  future.     I      Mr,  T. 
need  not  enter  on  a  long  review  of  our  past  naval  history  in  order  to 
show  that  such  an  inquiry  is  desirable.     In  former  times  our  ships 
were  generally   good   in   workmanship,  though   often   obsolete    in 
design. 

In  a  speech  delivered  in  the  House  of  Commons  in  1863,  Mr.  Insuncw 
Cobden  criticised  sharply  the  hesitation  of  the  Admiralty  to  adopt  pUcatioD  «( 
improvements  in  the  design  and  armament  of  ships  of  war.     During  tureT 
the  last  eight  years,  he  stated,  thirty  millions  had  been  spent  on 
wooden  ships  which  were  useless  for  war.     He  referred  to  the  speech 
of  Sir  John  Pakington,  in  introducing  the  Navy  Estimates  for  1859, 
in  which  he  said  that  the  French  had  gained  upon  us  in  the  matter 
of  screw  ships,  by  converting  their  sailing  ships,  while  we  had  been 
building  them.     In   1852,  the  English  Navy  had  299  sailing  ships, 
the  French  258.     In  1858  the  English  had  296  and  the  French  Navy 
114. 

The  result  of  the  hesitation  so  severely  conmiented  upon  by  Mr. 
Cobden  was  painfully  apparent  at  the  outbreak  of  the  Crimean  war. 
The  French   sent   two    screw-liners,   the   *  Charlemagne '  and  the 

*  Naix)leon,'  to  Besika  Bay,  while  we  could  only  send  one  vessel,  the 

*  Sanspareil,'  of  the  same  type,  but  with  insufficient  steam-power.  In 
the  first  effort  to  send  the  fleet  through  the  Dardanelles  the  French 
succeeded  and  we  failed.  It  was  only  in  1859,  when  the  *  Gloire' 
was  on  the  point  of  being  launched,  that  Sir  John  Pakington  decided 
to  construct  the  *  Warrior.' 

Our  later  ships,  though  admirable  examples  of  naval  architecture  Argument 
in  their  several  types,  are  almost  exclusively  adapted  for  ocean  war-  n^tedimeo- 
fare.  No  one  will  complain  that  we  have  too  many  first>-class  ships,  "^^""" 
but  we  have  no  in-shore  squadron  worthy  of  the  name.  We  are  con- 
spicuously deficient  in  ships  adapted  for  attacks  on  forts  and  batteries. 
We  have  been  warned  of  our  shortcomings  in  this  respect  by  Sir 
Thomas  Symonds,  and  other  eminent  officers,  but  we  have  neglected 
their  advice.  All  our  recent  ships  have  been  of  the  largest  dimen- 
sions ;  and,  as  an  inevitable  consequence,  the  additions  to  the  fleet 
have  been  lamentably  few.  In  the  five  years  ending  March  31, 
1879,  only  seven  ironclads  will  have  been  added  to  the  Navy, 
and  of  those  five  only  will  have  been  built  in  Her  Majesty's  dock- 
yards. The  cost  of  our  ironclads  has  advanced  in  proportion  to  their 
tonnage.  The  '  Inflexible '  is  estimated  to  cost  460,000^.  It  seems 
a  strange  fatality  that  the  design  for  our  largest  and  costliest  ship 
should  have  given  rise  to  a  controversy  of  imprecedented  warmth.  I 
shall  not  enter  now  upon  a  discussion  which  will  more  properly  be 
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raised  on  the  motion  of  the  noble  Lord  the  Member  for  Chichester. 
It  may  be  questioned  whether  the  increase  in  fighting  power  is  pro- 
{)ortionate  to  the  increase  in  the  cost  of  the  later  ships.  In  comparing 
the  ^  Dreadnought '  with  the  *  Devastation/  M.  Disldre,  the  eminent 
French  naval  constructor,  observes  that,  in  order  to  secure  a  slight 
increase  in  armour  and  armament  the  displacement  has  been  enlarged 
from  9,190  to  10,900  tons,  an  augmentation  of  1,710  tons,  involving 
an  addition  of  80,000^.  to  the  cost,  and  an  addition  of  33  feet  to  the 
length.  ^  How,'  he  asks,  ^  will  such  enormous  masses  be  manoeuvred 
in  the  confusion  of  a  naval  engagement  ?  How  will  the  ram,  the 
most  effective  weapon,  be  used,  to  the  best  advantage  ? '  These  are 
questions  on  which  the  battles  of  the  future  may  teach  some  unexpected 
lessons.  I  might  quote  opinions  to  the  same  effect  from  the  separate 
report  of  Admirals  Elliot  and  Ryder  as  members  of  the  Conmiittee 
on  Designs  for  Ships  of  War,  and  from  many  other  officers.  There  is 
reason  to  fear  that  our  shipbuilding  policy  is  conceived  too  much 
under  the  influence  of  a  spirit  of  international  rivalry.  The  action 
of  the  British  Government  even  in  departmental  business  is  con- 
trolled and  sometimes  thwarted  by  public  opinion.  Professional 
judgment  is  too  readily  surrendered  to  popular  ideas.  Sensational 
ships  are  built  to  gratify  the  public ;  and  the  popular  view  of  these 
subjects  is  derived  from  experimental  firing  at  targets,  or  from  trials 
over  the  measured  mile,  and  not  from  any  experience  or  conception 
of  the  practical  conditions  of  naval  warfare. 

The  same  tendency  to  the  sensational  which  is  observable  in  the 
designs  for  ships  is  exhibited  in  their  armament.  When  it  is  re- 
membered how  small  a  percentage  of  shot  can  possibly  take  effect 
when  the  combatants  are  moving  at  high  speed,  it  becomes  a  question 
how  far  we  ought  to  go  in  the  introduction  of  80-ton  or  even  38-ton 
guns  as  the  principal,  in  some  cases  the  only,  armament  of  our  ships. 
The  increase  in  calibre  involves  not  only  a  reduction  in  the  number 
of  guns,  but  a  reduction  in  the  rate  of  firing,  which  may  prove  a 
serious  disadvantage  in  a  naval  action.  The  Committee  on  Designs 
recommended  the  general  adoption  of  a  composite  armament  of 
protected  and  unprotected  guns.  This  valuable  suggestion  has  not 
received  sufficient  attention. 

Speaking  generally,  the  armament  of  the  most  recent  ships  is  not 
proportionate  to  their  tonnage :  the  offensive  jx^wer  has  been  unduly 
sacrificed  to  the  defensive,  the  gun  to  the  armour.  In  a  speech  at  the 
United  Service  Institution  on  March  30, 1870,  Captain  Dawson  said : — 

*  In  all  the  later  ironclads  there  has  been  a  continual  diminution 
in  the  offensive  power  of  the  armament.     We  have  an  instance  in 
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the  "Devastation,"  a  ship  of  9,000  tons,  carrying  only  140  tons  of     Mr.T, 
ordnance.     That  is  a  very  limited  offensive  power  for  any  first-class       '^"**^* 
ironclad.     The  140  tons  are  divided  into  four  untried  pieces.     If 
anything  happens  to  any  one  of  these  four  untried  pieces,  one  quarter 
of  the  armament  will  be  lost.' 

Captain  Dawson  considered  that  the  chances  of  hitting  at  a 
target  were  as  1  in  10,  and  that  they  would  be  much  less  in  firing 
in  a  naval  engagement.  The  *  Inflexible,'  of  11,000  tons,  carries 
only  320  tons  of  ordnance.  It  is  certain  that  a  ship  of  such  vast 
dimensions  would  be  more  fitted  for  naval  warfare  by  the  substitution 
of  200  tons  of  ordnance  for  an  equal  weight  of  armour.  The  *  Nelson ' 
and  *  Northampton,'  of  7,630  tons,  carry  four  18-ton  guns  and  eight 
12-ton  guns.  M.  Dislere  speaks  favourably  of  the  designs  of  these 
ships,  but  considers  that  the  gims  should  be  of  heavier  calibre.  An 
18-ton  gun  is  not  powerful  enough  for  an  engagement  with  a  firsts 
class  ironclad.  On  the  other  hand,  he  considers  the  displacement  of 
7,630  tons  is  too  large  for  ships  intended  only  for  the  protection  of 
commerce. 

The  same  observations  are  equally  applicable  to  our  largest  unar- 
moured  ships.  The  *  Shah '  has  only  two  guns  capable  of  penetrating 
the  4-inch  armour  of  the  *  Huascar.'  In  a  recent  lecture  at  the 
Royal  Engineers'  Institute  at  Chatham,  Captain  Bridge  has  pointed 
out  the  necessity  for  a  numerous  supplemental  flotilla  to  enable  a 
fleet  of  ocean-going  ironclads  to  reduce  an  important  fortress.  He 
reminds  us  that  when  the  Federal  fleet  attacked  Fort  Fisher,  in  the 
harbour  of  Wilmington,  on  January  13, 14,  and  15, 1864,  over  50,000 
shells  were  fired  from  the  ships.  If  the  fleet  which  we  have  stationed 
in  the  Sea  of  Marmora  had  been  required  to  engage  the  shore- 
batteries  in  the  Dardanelles  or  the  Bosphorus,  the  deficiency  of  the 
squadron  under  Admiral  Hornby  in  regard  to  the  number  of  the 
guns  would  have  made  itself  felt.  The  supply  of  ammunition  to 
Her  Majesty's  ships  is  but  85  projectiles  per  gun  on  the  broadside, 
and  in  no  case  more  than  170  \yev  gun.  With  a  supply  of  ammunition 
so  limited,  it  is  obvious  that  very  large  reserves  would  be  required. 

Our  shipbuilding  policy  may  be  tested  in  the  most  practical  way  by  Const- 
examining  the  composition  of  the  fleet  under  Admiral  Hornby,  with  jJ^S 
reference  to  the  service  in  which  it  has  recently  been  employed. 
Such  a  comparison  will,  I  venture  to  say,  aflFord  the  most  conclusive 
proof  of  the  necessity  for  adding  to  our  existing  naval  force  the 
smaller  classes  of  fighting  vessels.  While  the  splendid  ships  as- 
sembled under  Admiral  Hornby  possess  unquestionably  great  power 
for  battle,  they  were  mostly  designed  for  ocean  warfare,  rather  than 
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Mr,T.  for  inland  tiervice.  A  deep  draught  of  not  less  than  from  26  to 
'^'***^*  27  feet  is  a  serious  drawback  when  operating  along  the  shore.  The 
Royal  Commission  on  our  coast  defences  laid  it  down  that  the  maxi- 
mum draught  of  a  coast-defence  vessel  should  not  exceed  15  feet. 
How  many  ironclads  do  we  possess  drawing  less  than  15  feet?  The 
coast-defence  vessels,  while  less  costly  than  the  large  ships,  would 
have  been  better  adapted  to  the  practical  exigencies  of  the  naval 
service  in  the  Mediterranean,  the  Red  Sea,  the  Straits  of  Singapore, 
and  in  other  confined  waters  where  we  have  great  interests  at  stake. 
It  was  for  naval  ojierations  on  the  coast  that  the  Americans  invented 
the  monitor.  For  55,000i.  Mr.  Ericsson  undertook,  in  the  space  of 
one  hundred  days,  to  construct  an  unarmoured  shot  proof  coast>-defence 
vessel,  displacing  1,200  tons,  drawing  10  feet  of  water,  and  capable 
of  going  9  knots  an  hour.  He  kept  his  word.  If  such  an  achieve- 
ment was  i>ossible  in  the  United  States  in  1864,  it  encourages  us  to 
believe  that  the  mechanical  resources  of  the  United  Kingdom  in  1878 
would  be  capable  of  promptly  creating  a  most  powerful  flotilla.  I 
trust,  however,  that  we  shall  not  be  betrayed,  in  reliance  on  our 
latest  resources,  into  a  policy  of  procrastination.  Vessels,  even  small 
vessels,  hurriedly  constructed,  must  be  imperfect  in  many  ways ;  and 
hasty  preparations  for  war,  at  a  time  when  our  foreign  relations  are 
becoming  constrained  and  difficult,  are  necessarily  irritating. 

No  Navy  has  had  so  much  experience  of  coast  warfare,  since  the 
introduction  of  armour,  as  the  American.  Their  officers  are  unani- 
mous in  their  approval  of  the  monitor  for  engaging  batteries.  The 
type  combines  in  the  highest  attainable  degree  the  two  qualities 
which  Vice- Admiral  Touchard  considers  most  essential  in  a  coast- 
defence  vessel — namely,  a  maximum  of  invulnerability  and  a 
maximum  of  armament.  Of  the  30  monitors  which  the  United 
Stiites  had  afloat  during  the  war,  only  one  was  destroyed  by  the  fire 
of  the  enemy.  The  monitor,  or  armoured  gunboat,  is  being  rapidly 
introduced  into  European  navies.  The  Germans  have  constructed 
two  monitors,  and  five  annoured  gunboats  of  900  tons  displacement, 
protected  by  4-inch  armour  and  carrying  one  large  gun.  Of  the  27 
ironclads  in  the  Russian  Navy  22  are  designed  for  coast  defence ; 
seven  draw  from  19  to  17  feet,  one  14  feet,  and  13  draw  11  feet  and 
under.  The  latter  are  exact  reproductions  of  the  American  types. 
The  French  have  35  ironclads  afloat,  and  16  in  construction.  Of 
their  51  ironclads,  19  are  coast  defenders.  Six  of  the  latter  which 
are  now  in  construction  are  of  great  power. 

Another  deficiency  may  be  pointed  out  in  our  Mediterranean  Fleet : 
our  large  ships  are  unsupported  by  a  supplemental  force  of  steam 
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rams  and  torpedo  vessels.  It  is  not  necessary  to  insist  on  the  oflFen-  -*»••  ^• 
sive  power  of  the  torpedo.  The  House  was  sufficiently  alanned  by  ^^^' 
the  very  able  and  stirring  speech  of  the  noble  and  gallant  Member  v^Ik^ 
for  Waterfoi-d  (liOrd  Charles  Beresfonl),  whose  devotion  to  his  profes-  J^JJJJ^*^ 
sion  we  must  all  admire.  It  must  be  obvious  to  those  least  familiar 
with  naval  matters  that  it  would  be  extremely  difficult  for  an  iron- 
clad, armed  with  a  limited  number  of  heavy  guns,  to  repel  the  simul- 
taneous attack  of  numerous  torpedo-boats  steaming  at  20  knots,  and 
manned  by  determined  men.  Several  boats  might  be  destroyed,  but 
others  would  succeed,  under  cover  of  the  smoke,  in  striking  a  fatal 
blow.  In  the  Session  of  1876,  at  the  Institute  of  Naval  Architects, 
Mr.  Bamaby  acknowledged  the  vulnerability  of  our  largest  and  most 
jwwerful  ironclads,  if  attacked  with  the  ram  and  tori^edo ;  and  he 
pointed  out,  with  the  concurrence  of  Sir  Spencer  Robinson,  that  the 
strongest  defence  against  such  an  attack  was  by  a  counter-attack 
with  similar  vessels  attached  to  the  large  ships.  Admiral  Porter,  in 
his  Annual  Report  to  the  Secretary  of  the  United  States  Navy,  has 
returned  again  and  again  to  this  subject.  In  the  year  1874  he  asked 
for  50  iron  torpedo-boats,  of  a  moderate  speed,  and  of  not  less  than 
100  tons  each.  He  has  since  recommended  that,  besides  several 
small  torpedo-boats  built  for  coast  defence,  six,  of  little  more  than 
1,000  tons,  should  be  constnicted  of  iron  for  foreign  service.  The 
Americans  have  lately  built  a  torpedo  vessel,  the  *  Alarm,'  of  100  feet 
in  length,  28  feet  in  beam  and  10  feet  draught,  which  carries  one 
heavy  gun,  eight  Gatlings,  and  a  complete  tori)edo  gear.  The  pro- 
gramme for  the  German  Navy  provides  for  28  torpedo  vessels,  which 
are  to  be  completed  in  the  year  1882.  Admiral  Porter  considers 
that  those  28  torpedo  vessels  will  make  the  eleven  ironclads  which 
Germany  already  jwssesses  a  match  for  an  equal  number  of  ironclads 
of  twice  the  size,  without  torpedo-boats.  Tori>edo-boats  might  be 
carried  for  the  fleet  in  special  vessels.  Boats  of  this  description  have 
become  a  necessary  part  of  the  equipment  of  a  fighting  ship.  In  the 
German  Navy,  the  *  Sachsen '  class  of  armoured  corvettes,  of  which  it 
is  proposed  to  build  five,  with  a  displacement  of  7,300  tons,  carry 
torpedo-boats  of  large  size.  The  '  Duilio '  is  fitted  with  s})ecial  ap- 
pliances for  launching  torpedo-boats  in  a  seaway.  The  Estimates 
which  have  been  laid  before  us  provide  for  the  constniction  of  28 
torpedo-boatfi  in  1878-79.  The  number  is  greatly  inferior  to  the 
flotilla  which,  according  to  common  rumour,  was  lately  being  pre- 
pared for  the  Russian  Navy. 

Armoured  vessels,  possessing  in  a  high  degree  the  manoeumng  AnxiiitTT 
qualities  so  essential  in  the  ram,  are  another  indisj^nsable  adjunct  to  KtmuT 
VOL.  in.  0  0 
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3/r.  T  a  fleet  of  larger  vessels.  It  was  stated  by  the  late  First  Lord  of  the 
Admiralty  (Mr.  Hunt),  in  moving  the  Estimates  of  last  year,  that  it  was 
in  contemplation  to  build  a  ram  on  the  plans  of  Sir  George  Sartorius. 
I  regret  that  no  pn>gress  has  lieen  made  in  carrying  out  that  in- 
tention. The  Hon.  Member  for  Pembroke  (Mr.  E.  J.  Keed)  has 
publicly  stated  that,  in  his  opinion,  l>efore  armour  is  superseded  as  a 
defence  against  guns,  guns  will  be  superseded  as  a  means  of  attack ; 
and  the  ship  itself,  viewed  as  a  steam  projectile,  will  be  deemed  the 
most  formidable  weapon.  In  the  essay  for  which  the  gold  medal  of 
the  United  Service  Institution  was  awarded,  Captain  Noel  proix)8ed 
that  a  group  of  three  vessels  should  constitute  the  tactical  unit  of 
the  Fleet.  The  group  should  consist  of  one  third-class  ironclad  and 
two  armoured  rams  of  about  2,500  tons  each.  Our  costliest  an  1 
most  heavily  armoured  ships  are  too  large  to  be  manoeuvred  as  rams, 
and  too  costly  to  l>e  risked  in  such  an  uncertain  and  hazardous  mode 
of  warfare.  I  cannot  but  view  with  regret  the  hesitation  of  the 
Admiralty  to  take  in  hand  the  construction  of  auxiliary  vessels  which 
are  required  to  complete  our  Fleet.  These  small  rams  and  t<ori)edo- 
boats  would  have  cost  a  mere  fraction  of  the  sums  expended  on  the 
large  ships,  around  which  they  ought  at  this  moment  to  have  been 
grouped  in  the  narrow  waters  of  the  Sea  of  Marmora. 
8p3tiUl  It  has  been  said  by  Captain  Colomb  that  we  have  no  ship  in  our 

thenim,the  Navy  in  which  the  principle  of  building  special  vessels  for  special 
Sietori)edo  ^^r^'^^*^*^  has  been  satisfactorily  embodied  ;  we  have  no  ship  in  which 
the  gun-power  has  been  properly  sacrificed  to  assist  the  ram,  or  the 
ram-ix)wer  judiciously  curtailed  to  admit  of  increased  ordnance. 
The  general  policy  which  should  guide  our  naval  construction  was 
well  described  by  Sir  Spencer  Robinson  when  he  said:  'A  fleet 
must  be  composed  of  ships  of  various  classes.  No  single  ship  will 
be  adapted  for  naval  warfare  with  the  means  of  destruction  which 
now  exist.  Every  shi})  must  act  in  combination  with  other  ships; 
she  must  be  the  unit  around  which  other  ships  congregate :  and 
when  we  have  got  the  ship  and  her  satellites  in  attendance  upon  her 
of  the  right  size,  sort,  and  stamp,  then  we  have  got  the  one  unit  of 
force  capable  of  doing  its  duty  in  what  may  be  called  single  action  5 
and  the  concentration  of  those  ships  and  their  attendant  satellites 
will  constitute  a  fleet.' 

The  same  views  were  expressed  by  Captain  Vansittart.      In  his 
Report  to  the  Admiral  in  command  of  the  Channel  Fleet  in  1868,  he 

said : — 

'  I  recommend  the  construction  of  a  certain  number  of  tunet- 
ships,  capable  of  mounting  far  heavier  guns  than  any  known  in  the 
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late  squadron,  besides  some  few  armouied  rams,  simply  as  rams ;  not      Mr,  T. 
with  the  idea  of  substituting  turrets  for  broadsides,  but  with  the 
view  of  strengthening  England's  fleets.     In  short,  I  would  adopt 
the  old  saying  of  not  putting  all  our  eggs  into  one  basket.' 

In  the  shi^Hbuilding  programme  of  the  future,  I  hope  to  see  the 
principle  of  special  classification  more  distinctly  recognised.  This 
was  the  i)olicy  so  strongly  recommended  by  the  Committee  on 
Designs.  As  a  i)owerful  armament,  thick  armour,  speed,  and  light 
draught,  cannot  be  combined  in  one  ship,  although  all  are  needed  for 
the  defence  of  the  country,  there  is  no  alternative  but  to  give  the 
prei)onderance  to  each  in  its  turn  amongst  the  different  classes  of 
ship,  which  shall  mutually  supplement  each  other.  The  first-class 
liattle  ships  of  the  futiure  will  doubtless  be  constructed  after  the  type 
of  the  *  Devastation.'  The  large  ships,  again,  must  be  supiK)rted  by 
armoured  rams,  torpedo  vessels,  and  torjjedo-boats.  For  ocean  warfare 
we  require  belted  cruisers,  of  which  the  '  Nelson  '  and  the  '  Shjinnon  ' 
are  our  latest  examples;  for  the  protection  of  commerce  we  need 
small,  lightly  armoured  vessels ;  for  coast  warfare,  rams,  monitors, 
and  tori)edo-boats.  The  proportions  in  which  these  sevenil  types  are 
required  is  a  question  which  the  Committee  recommended  by  my 
hon.  friend  would  examine  with  great  advantage. 

Passing  from  the  armoured  vessels,  I  must  express  my  regret  that  Argumentu 
such  large  sums  have  been  expended  on  unarmoured  vessels,  in  no  rate  dimen- 
essential  respect  more  powerful  than  the  fine  ocean  steamers  which  "n"*. "' 
can  be  hired  in  an  emergency  for  naval  service.  I^arge  unarmoured  '"?"'^ 
ships,  such  as  the  '  Shah,' '  Kaleigh,' '  Iris,'  and  '  Mercury,'  in  which 
every  other  quality  has  been  sacrificed  for  the  sake  of  si>eed,  and 
which,  from  their  limited  coal-carrrying  cajwicity,  are  conspicuously 
inferior  to  the  American  liners  in  their  power  of  maintaining  that 
si>eed,  give  the  least  satisfactory  result,  in  proportion  to  their  cost, 
which  has  ever  been  obtained  in  anv  vessel  built  for  war.  In 
1874,  in  one  of  his  many  able  i)ai)er8  read  before  the  Institution  of 
Naval  Architects,  Mr.  Bamaby  stated  the  objections  to  large  un- 
armoured ships  in  the  strongest  terms.  He  said — 'The  matter  in 
w^hich  the  naval  arcliitect  is  sometimes  tempted  to  sacrifice  the  just 
balance  of  good  qualities — reckoning  moderate  cost  as  one  of  them — 
is  in  aiming  at  too  high  a  spewl.  He  may  l>e  satisfied  that  a  certain 
speed  is  a  good  working  rate ;  but  if  a  foreign  Pow(»r  has  a  shi]» 
2)Ossessing,  or  reputed  to  iK)ssess,  ever  so  small  an  advance  in  iM>int 
of  speed,  there  are  always  i)eople  ready  to  insist  on  the  enonnous 
superiority  of  even  a  slight  excess  in  speed.'  If  the  i)olicy  of  build- 
ing such  vessels  had  been  deliberately  examined  by  such  a  Committee 
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as  my  hon.  friend  proposes,  I  cannot  believe  that  it  would  have  been 
approved.  Here  I  may  congratulate  the  Admiralty  on  the  disappear- 
ance of  the  '  Raleigh '  tyj^e  from  the  programme  of  the  jiresent  year, 
and  on  the  concentration  of  exi>enditure  on  fighting  vessels  not  to  be 
hired  from  the  Mercantile  Marine.  A  com^iarison  of  the  present 
shipbuilding  programme  with  that  of  former  years  shows  the  follow- 
ing result : — 


1            Armonreil                        Inannoiired 

Total 

1870-71 

1878-79 

Toiw 

7,490 
9,831 

Toiw 

7,742 
3,737 

Tons 

15,232 
13^568 

Every  ship  which  is  specially  constructed  for  naval  war&re  should 
be  protected  by  a  certain  amount  of  armour.  The  effect  of  a  single 
chance  shot  on  an  unprotected  vessel  was  sufficiently  shown  in  the 
action  between  the  '  Alabama '  and  the  *  Kearsage,'  and,  in  the 
Franco-Prussian  war,  in  the  action  between  the  *  Meteor '  and  the 
*  Pk)uvet.'  The  Americans  protected  the  machinery  of  their  vessels 
by  using  the  cable  as  a  temporary  chain  armour.  By  a  slight  re- 
duction in  the  length  and  a  moderate  increase  in  the  beam,  sufficient 
floating  i>ower  would  be  gained  to  enable  our  larger  unarmoured 
cruisers  to  carry  a  light  belt  of  armour  at  the  water-line,  which 
would  materially  strengthen  the  bow  for  ramming,  and  protect  the 
machinery  and  the  boilers.  The  hon.  Member  for  Pembroke 
has  shown  how  this  can  be  done  practically  in  the  three  belted 
cruisers  which  he  has  recently  built  for  the  Japanese  Government. 
We  have  not  enough  ships  in  our  Navy  corresponding  to  the  useful 
class  which  liave  been  recently  built  in  our  private  yards  for  the 
Government  of  Japan.  These  observations  on  the  designs  of  some  of 
our  most  recent  ships  will,  I  venture  to  think,  be  sufficient  to  justify 
the  proix)sed  inquiry. 

Let  us  now  examine  the  system  adopted  for  carrying  those  designs 
into  execution.  I  may  here  be  allowed  to  remark  that,  so  far  as  I 
have  any  means  of  judging,  the  present  Controller  and  Chief  Con- 
structor, and  the  officers  under  them,  deserve  well  of  their  country. 
Tlieir  mistakes  have  been  few,  and  they  have  achieved  many  re- 
markable successes.  But  the  present  organisation  does  not  give  to 
the  Navy  the  full  benefit  of  all  the  professional  and  naval  experience 
which  this  country  possesses.  The  administration  is  conceived  on 
too  narrow  and  exclusive  a  basis.  It  is  too  much  concentrated  in 
one  or  two  individuals.  The  Constructive  Department  of  the  Ad- 
miralty is  overtasked,  and  ought  to  be  strengthened.     The  adminis- 
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trative,  consultative,  and  scientific  functions  should  not  be  combined  Mr.  T, 
in  one  hand ;  the  same  individuals  ought  not  to  propose  designs  and  ''°•^• 
afterwards  i>ass  them  in  review.  In  France  a  large  Council  of 
Advice  has  been  employed,  and  the  shipbuilding  i)olicy  has  been 
settled  in  accordance  with  a  programme,  revised  from  time  to  time, 
but  requiring  a  long  i)eriod  of  years  for  its  execution.  In  this 
country  I  should  deprecate  the  adoption  of  a  similar  course ;  but  if  a 
council  has  been  found  necessary  where  several  ships  have  been  built 
from  each  approved  design,  how  much  more  must  it  be  required 
where  the  same  design  is  never  repeated  ?  It  was  suggested  by  the 
Royal  Commission  on  Scientific  Instruction  that  a  Council  of  Advice 
should  be  apjwinted  by  the  Government.  The  evidence  collected 
with  reference  to  the  Controller's  Dei)artment  of  the  Admiralty 
clearly  showed  that  the  present  stafi^  were  too  much  absorbed  in  their 
administrative  duties  to  be  able  to  give  a  due  proi>ortion  of  time 
and  thought  to  original  investigation.  The  recommendations  of  the 
Royal  Commission  on  Scientific  Instruction  were  based  on  the  evi- 
dence of  such  men  as  Mr.  Froude,  Sir  William  Thompson,  Mr. 
Anderson,  the  Superintendent  of  Machinery  at  Woolwich,  and  the 
hon.  Member  for  Pembroke.  Mr.  Froude  told  the  Committee  that  if 
such  a  Council  had  existed,  enormous  sums  would  have  been  saved, 
which  had  been  expended  in  the  construction  of  ships  on  a  scale  of 
twelve  inches  to  the  foot.  The  incompleteness  of  the  preliminary 
investigations  has  led  not  only  to  defective  designs,  but  to  wasteful 
expenditure  and  long  delay.  Sir  Spencer  Robinson  rei>eatedly  re- 
monstrated against  the  alterations  of  the  *  Devastation'  during  the  • 
period  of  construction.  They  led  to  the  ine\itable  consequence  of 
delaying  by  one  year  the  completion  of  the  ship.  The  draught  of 
water  was  increased  to  such  an  extent  that  the  upper  edge  of  the 
plating  at  the  bow  is  actually  below  the  water-line.  Tlie  same  delay 
occurred  in  the  case  of  the  '  Dreadnought,' which  was  conmienced 
in  February  1870,  launched  on  March  8,  1875,  and  is  not  yet  com- 
pleted. The  estimates  for  this  ship  have  been  steadily  increasing. 
The  estimated  cost  was  269,OOOZ.  in  1870;  it  has  since  advanced  by 
rapid  strides  to  451,000i.  The  same  thing  liappened  in  Russia, 
where  the  *  Peter  the  Great '  was  commenced  in  1869  and  only  com- 
pleted in  1877.  The  most  recent  ciises  seem  quite  as  grave  as 
those  quoted  by  Lord  Clarence  Paget  before  the  Dockyard  Commis- 
sion in  1860,  and  they  demand  the  same  remedy  which  he  proposed. 
He  said : — 

*The  "Immortality"  was  lengthened  forwards,  amidships,  and  i.ord 
abaft)  and  having  been  so  lengthened,  her  bow  was  again  pulled  /i^. 
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Mr,  T,  down  and  lengtliened.  If  suoli  a  thing  were  to  take  place  in  a 
private  yard,  it  would  be  considered  a  very  unbusiness  like  way  of 
conducting  operations.  I  am  of  opinion  that  if  a  fair  consideration 
had  been  given  to  the  subject  of  her  lines — if  it  had  been  discussed, 
for  instance,  in  a  committee  of  scientific  men — the  necessity  of 
lengtheninjjj  her  during  building  would  have  been  obviated.' 

The  waste  of  public  money  through  repeated  modifications  of  a 

design  during  construction  was  denounced,  with  his  usual  force,  by 

Mr.  Mr.  Cobden,  in   his   well-known   pamphlet  on  the    Three   Panics. 

^        These  remonstrances  are  equally  needed  at  the  present  time. 
Com.  Sir  William  Thompson  told  the  Commission  on  Scientific  Inst  rue- 

"•ivntifiJ*"  ^^^"  ^'"^^  ^  Scientific  Council  would  have  prevented  the  loss  of  the 
instruction.  <  Captain.'  Mr.  Anderson,  who  has  been  resj^onsible  for  the  expen- 
diture of  very  nearly  3,000,000/.  of  the  public  money,  assured  the 
Commissioners  that  with  a  systematic  investigation  great  improve- 
ments could  be  introduced.  In  the  Government  service,  everybody 
who  get.s  any  work  to  do  worth  mentioning  is  overjiowered  with 
work,  and  has  too  little  time  for  deliberation  and  reflection.  The 
Naval  Ijonls  cannot  ^xjssibly  have  the  leisure  to  consider  thoroughly 
the  numerous  questions  of  naval  architecture,  tactics,  and  organi- 
sation which  constantly  present  themselves.  They  should  be  re- 
lieved of  much  of  the  detail  which  now  occupies  their  time,  by  the 
apix)iutment  of  a  Captain  in  the  Navy  to  act  as  their  Secretary,  or 
chef  de  bureau.  Such  a  Council  as  was  recommended  by  the  Royal 
Commission  should,  for  Admiralty  purposes,  be  comjwsed  of  officers 
who  have  recently  served  afloat,  especially  in  fleets  composed  of 
ironclads,  and  should  include  officers  who  have  recently  served  at 
the  Admiralty.  The  advice  of  an  ex-Controller  could  never  be  with- 
out value  to  his  successor.  The  members  of  the  Council  should 
he  appointed  for  limited  periods,  and  should  be  regarded  solely  as 
advisers  to  the  minister,  who  would  retain,  as  now,  his  sole  respon- 
sibility to  Parliament.  Nothing  could  more  conclusively  prove  that 
tlie  Constructor's  Department  is  not  strong  enough  for  the  work 
which  it  lias  to  do,  than  the  slow  progress  in  the  completion  of 
designs  for  new  ships  which  is  indicated  in  the  Estimates  we  are 
about  to  consider.  Three  years  have  elapsed  since  a  new  ironclad 
was  laid  do\vn  in  Her  Majesty's  dockyards;  and  yet  that  interval, 
regrettably  long  as  it  has  been,  has  not  been  sufficient  to  enable 
the  Constructor's  Department  to  determine  the  types  of  any  one  of 
the  ironclads  it  is  proposed  to  commence  in  the  ensuing  financial 
year.  All  the  ironclads  now  in  course  of  construction  in  the  dock- 
yards were  included  in  the  programme  of  1875-76. 
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I  have  already  alluded  to  the  Council  of  Advice,  which  is  perma-  Mr,  T. 

ueutly  in  session  at  the  French  Admiralty  in  Paris,  and  in  which  '^^if- 

all  the  civil  dei>artnients,  and  all  branches  of  the  naval  profession,  ^^^\\  ,i^. 

lu-e  represented.      In  the  French  service  the  Constructor's  staff  is  ^<»nHtruc- 

.  tion. 

materially  strengthened  by  appointing  officers  to  the  dockyards, 
jxwsessed  of  the  highest  scientific  attainments  and  ca2)able  of  pre- 
juiring  indei)endent  designs  for  ships  of  war.  It  is  the  practice 
of  the  Council  of  Construction  in  Paris  to  fix  on  the  type  of  shij) 
required  for  a  jjarticular  service,  and  having  stated  the  various 
qualifications  to  be  emlxnlied  in  the  new  designs,  competition  is  then 
invited  from  the  different  dockyards.  There  can  be  no  reason  why 
designs  should  not  occasionally  be  obtained  from  indejiendent 
members  of  the  professicm  of  naval  architecture.  This  was  done  in 
1867,  by  means  of  a  circular  letter,  issued  by  Lord  Henry  Lennox. 

In  the  recent  purchases  by  the  Admimlty,  we  have  remarkable  Skill  in 
illustrations  of  the  ability  of  tlie  private  constructors  of  this  country.  SJipbuiM- 
The  '  Superb'  is  an  improved  *  Hercules,'  and  the  *  Belleisle,'  with  >n«y»"**' 
600  tons  less  displacement,  is  superior  to  the  *  Hotspur '  and  *  Rui)ert.' 
It  wouhl  be  unjust  to  the  Controller's  Deiwii-tment  to  forget  that  they 
have  been  equally  progressive  in  their  new  designs:  but   I  again, 
and  for  the  last  time,  complain  that  too  little  attention  has  been 
given  of  late  years  to  the  smaller  types. 

The  Naval  Estimates  at  the  present  time  are  not  sufficient  to  Obacrra- 
provide  for  all  the  re<iuirements  of  the  Navy.     It  is  the  i>olicy  of  this  narai  ex- 
country  to  keep  up  a  larger  personnel  for  the  Navy  than  that  main-  {J^togUnd 
tained  by  any  other  of  the  Continental  Powers.     Hence  it  is  that 
while  in  Gennany  66,  in  Kussia  62,  and  in  Austria  48  \\^x  cent,  of 
the  naval  expenditure  is  devoted  to  construction,  the  com»sponding 
figure  in  England  is  only  36  ^ler  cent.     Fui-ther,  we  maintain  an 
extensive  imarmoiured  fleet  for  the  protection  of  trade.     We  have 
313  unarmoured  to  54  annoured  ships ;  Fmnce  has  only  109  to  48  ; 
Germany  58  to  20;  and  Italy  49  unannoured  to  17  annoured  ships 
The  maintenance  of  our  large  unarmoured  fleet  for  the  protection  of 
a  tnide — the  profits,  but  not  the  burdens,  of  wiiich  are  shared  with 
other  countries — gcx^s  far  to  explain  the  necessity  for  a  tenqwniry 
increase  in  our  approi)riations  for  shipbuilding.     In  considering  our 
shipbuilding    i)olicy,  the  Committee    proi)osed  by  my    hon.  friend 
would  necessarily  be  called  upon  to  inquire  as  io  the  suflSciency  of 
the  present  Naval  Estimates.     Deducting  the  non-eftect ive  vote,  the 
sum  available  is  8,900,000/.,  of  which  :^500,()00/.  sterling  are  ex- 
l)ended  in  the  dockyartls.     The  corresiK aiding  figures  for  the  French 
Navy  are  2,800,000/.     The  German  Estimates  include  520,000/.  for 
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the  maintenance  of  the  fleet,  and  l,720,OOOf.  for  building  the  shij)* 
ordered  in  the  programme  of  1872.  If,  therefore,  we  compare  the 
naval  expen<litiire  of  tlie  three  coimtries  with  the  6,000,000  of  tonnage 
belonging  to  the  United  Kingdom,  or  more  projierly  the  8,000,000 
t/)nH  beh>nging  to  the  Britisli  Empire,  and  the  1,000,000  tons  sailing 
imder  the  French  and  German  flags  re82)ectively,  we  shall  find  that 
the  exi>enditure  of  the  French  Naval  De{)artment  far  exceeds  our 
own.  If  France  had  not  been  temi>orarily  crippled  by  the  German 
\N'ar,  we  should  have  been  in  a  very  decided  state  of  inferiority  in 
armoured  vessels ;  and  this  notwithstanding  the  vastly  greater 
interests  we  have  at  stake. 

We  have  sis  yet  done  nothing  for  the  defence  of  our  Ck>lonial 
jiossessions  by  the  creation  of  those  centres  of  naval  jxjwer  to  which 
the  Committee  on  Designs  directed  attention  as  the  most  eflFective 
means  of  affording  naval  protection  to  our  Colonial  trade.  The 
resources  of  the  dockyanls  having  been  wisely  developed  during  the 
past  two  years  to  putting  the  fleet  in  repair,  shipbuilding  has  in 
consetjuence  made  but  slow  progress.  The  better  plan  would  be  to 
consider  the  whole  question  of  the  defences  of  our  foreign  trade  and 
Colonial  harbours,  and  to  vote  a  lump  sum  for  carrying  out  their 
recommendations. 

We  ought  to  make  the  same  provision  for  bringing  up  our  arrears 
of  shipbuilding  which  was  granted  on  a  former  occasion  for  the 
defence  of  our  dockyards  at  home.  The  programmes  of  naval  con- 
struction adopted  in  France  in  1872,  and  in  Germany  in  1873,  have 
been  earned  out  in  each  case  by  means  of  a  special  credit  voted 
annually  in  addition  to  the  ordinary  provisions  for  the  maintenance 
of  the  Navy. 

Returning  to  the  i)roposal  of  my  hon.  friend  for  the  appointment 
of  a  Committee  on  the  designs  of  our  ships  of  war,  I  do  not  know 
what  course  the  Government  may  take.  We  do  not  intend  to  imply 
a  want  of  confidence  in  the  First  Lord  of  the  Admiralty,  whose  ad- 
vancement to  his  high  office  was  received  with  such  hearty  approval 
on  all  sides.  It  cannot,  however,  be  disputed  that  his  onerous 
administrative  duties  leave  scanty  leisure  to  him  and  his  naval 
advisers  to  mature  designs  for  new  ships.  Numerous  Koyal  Com- 
missions and  Departmental  and  Parliamentary  Committees  have 
from  time  to  time  been  apjx)inted  on  naval  business.  Their  labours 
have  not  been  unfruitful.  There  has  l^een  no  unworthy  jealousy  of 
external  advice.  In  foreign  countries  abundant  precedents  can  be 
quoted  of  a  similar  character.  In  France  many  Committees  of 
Inquiry  into  the  Navy  have  fi-om  time  to  time  been  appointed.     The 
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Annual  Commission  on  the  Naval  Estimates  bears  a  close  analogy  ^Vr.  T. 
to  the  Committee  now  proposed.  The  French  Commission  of  the 
present  year  included  MM.  Grambetta,  Waddington,  and  other  well- 
known  statesmen ;  and  the  report  by  M.  Bethmont,  embracing  the 
whole  subject  of  Naval  Administration  and  throwing  a  flood  of 
light  on  many  of  the  most  difficult  problems  of  the  time,  is  just  such 
a  report  as  I  should  hope  might  be  presented  by  a  Committee  of  tliis 
House.  I  conclude,  as  I  began,  by  expressing  my  intimate  conviction 
that,  while  our  administration  still  leaves  something  to  be  desired, 
the  Navy  is  in  a  sound  and  wholesome  state,  and  was  never  relatively 
so  powerful  as  it  is  at  the  present  time. 
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Before  entering  upon  other  topics,  an  agreeable  task  devolves 
on  all  who  take  an  interest  in  the  Navy.  I'he  Navy  deserves  the 
acknowledgments  of  the  country  for  the  many  proofs  of  its  efficiency 
which  have  been  afforded  during  the  i>ast  year. 

The  condition  of  the  Coastguani  was  tested,  with  highly 
satisfactory  results,  in  the  special-service  squadron  under  Admiral 
Key.  The  duty,  undertaken  by  I^rd  John  Hay's  squadron,  of  land- 
ing a  numerous  army  and  40,000  tons  of  stores,  under  the  burning 
smi  of  Cyprus,  was  most  laborious,  and  it  was  cheerfully  jierformed. 
The  men  worked  from  four  in  the  morning  till  seven  in  the  evening 
under  the  personal  command  of  the  Duke  of  Edinburgh,  and  they 
worked  without  a  murmur. 

Dimng  a  recent  cruise  in  the  Mediterranean,  I  was  repeatedly  in 
contact  with  the  Navy,  and  it  was  evident,  even  to  the  eye  of  a 
civiHan,  that  every  officer  and  man  under  Admiral  Hornby's  command 
was  determined  to  do  and  dare  anything  that  the  country  might 
recjuire  of  him.  I  know  not  whether  to  admire  most  the  fighting 
spirit  which  animated  the  fleet,  or  the  excellent  discipline,  by  which 
that  spirit  was  kept  under  control,  during  the  long,  anxious,  and 
weary  period  of  expectation  which  the  fleet  had  j)assed  in  the  Sea  of 
Marmora. 

The  debate  on  Vote  J.  aflbrds  a  convenient  opi)ortunity  for  dis- 
cussing the  imjiorUmt  question  of  the  pay  of  the  Navy.  That 
question  has  been  raised  in  the  House  in  former  years,  in  able 
s})eeches,  by  the  noble  and  gallant  lord  the  Member  for  Waterford, 
and  by  the  hon.  Member  for  Reading. 

The  i)ay  of  the  able  seaman  in  the  Navy  is  Is.  2cL  per  day. 
Recently  an  additional  2c/.  })er  day  has  been  given  to  all  continuous- 
service  men,  on  re-engaging  after  ten  years'  service.  The  average 
my  of  seamen  of  the  mercantile  marine  in  the  ports  of  the  United 
States  varies  from  6/.  to  Si.  per  month.  On  the  Australian  station 
the  average  wages  are  on  a  still  higher  scale.     The  Royal  Navy  un- 
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doubtedly  offers  many  advantages  over  the  merchant  service,  not  the  -Wr.  r. 
least  considerable  being  the  prospect  of  a  pension.  The  young  '""^^' 
seaman,  however,  attaches  little  value  to  a  prospective  benefit- 
Captain  Wilson,  the  Commodore  on  the  Australian  station,  has 
estimated  the  annual  loss,  by  desertion,  at  500  men,  and  the  average 
cost  of  training  an  able  seaman  at  from  SOOL  to  400i.  Commodore 
Wilson  proposed  to  increase  each  man's  pay  every  five  years  by  2iL 
a  day,  or  Si.  a  year,  whatever  his  rating  might  be,  provided  it  was 
not  below  that  of  A.B.,  and  by  3d.  a  day  for  each  rating  above  that 
of  A.B.  The  proposed  increase  of  pay  might  be  limited  to  seagoing 
ships,  perhaps  even  to  vessels  serving  on  certain  foreign  stations. 
Married  men  lose  money  when  serving  in  a  sea-going  ship,  and  the 
best  conducted  men  are  always  scheming  to  serve  in  harbour- 
ships. 

The  extra  ^wiy  to  the  army  in  India,  and  the  extra  premiums  on 
l>olicies  of  insurance  exacted  from  officers  on  foreign  stations,  afford 
a  strong  argument  for  a  higher  rate  of  \my  to  the  seamen  of  the 
Navy  when  serving  abroad.  Desertion  is  compiratively  rare  in  the 
home  ports,  in  the  Mediterranean,  and  on  the  China  and  East  Indian 
stations.  In  other  parts  of  the  globe,  it  is  a  source  of  deep  anxiety 
and  mortification  to  the  officers  in  command  of  Her  Majesty's  ships. 
When  I  was  in  the  River  Plate,  in  1876,  I  went  on  board  a  gunboat, 
which  had  just  received  a  batch  of  young  ordinary  seamen  from 
England.  On  the  morning  after  their  arrival,  three  of  these  young 
men  deserted,  causing  a  loss  to  the  country  of  at  least  1 ,000Z. 

The  subject  has  been  repeatedly  urged  ui>on  my  attention  by 
naval  officers  whom  I  have  met  abroad,  and  I  have  lately  received  a 
long  and  able  letter  on  the  subject  from  a  distinguished  admiral, 
whose  flag  is  now  flying  in  a  foreign  station,  where  the  Navy  is 
particularly  liable  to  suffer  from  desertion. 

Turning  from  the  pei'samiel  to  the  iiuitei^id  of  the  Navy,  two  iH-fectx  in 
great  fleets  have  been  assembled  during  the  jiast  year — the  s^iecial-  Mid*<Sor- 
service  squadron  under  Admiral  Key,  and  the  fleet  under  Admiral  K^'*^'*»*- 
Hornby.     In    the    squadron  under  Admiral  Key,  the  coast-defence 
vessels  are  a  characteristic  feature.     Tlie  '  Glatton '  and    the  four 
vessels  of  the  'Gorgon'  class  have  been  severely  criticised  in  the 
debates  at  the  United  Service  Institution.     It  has  been  truly  said, 
that  they  are  not   seaworthy,  and  no  vessels  can  be  accepted  as 
effective  for  the  defence  of  the  stormy  coasts  of  Great  Britain  unless 
they  are  absolutely  seaworthy.     The  defects  of  the  *  Gorgon'  class, 
and  the  comparatively  inexpensive  means  by  which  those  defects  may 
be  remedied,  were  ^M)inted  out  by  Admiral  Ryder  in  the  course  of  the 
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Mr.  T,  discussion  at  the  United  Service  Institution.  He  remarked  that,  as 
Bnu$ey,  regards  the  '  Goi^on '  class,  the  Committee  on  Designs  had  con- 
demned these  vessels  as  sea-goers.  Their  unanimous  report  was  that 
if  a  certain  «ui>erstructure  extending  along  a  good  portion  of  each 
vessel's  side  was  not  put  on,  they  could  be  depended  upon  to  go  fix)m 
j)ort  to  ix)rt  with  safety  only  in  fine  weather.  That,  said  Admiral 
Kvder,  was  a  very  startling  statement  to  make  about  ships  of  war. 
And  yet  the  superstnieture  referred  to  has  not  yet  been  put  on, 
although  five  years  have  elapsed  since  the  suggestion  was  made.  I 
scarcely  dare  to  offer  an  opinion  of  my  own  on  such  a  subject;  but 
the  necessity  and  feasibility  of  the  pro^wsed  alteration  must  be  patent 
to  eyes  which  have  any  familiarity  whatever  with  naval  structures. 
With  the  superstructure,  the  *  Gorgon'  class  would  present  a  similar 
appearance,  of  course  on  a  reduced  scale,  to  the  *  Dreadnought ' — 
at  present  perhaps  the  most  sjitisfactory  type  of  battle-ship  in  the 
British  Navy,  while  their  buoyancy  and  stability  would  have  been 
so  much  improved,  that  they  might  have  been  sent  out  with  con- 
fidence to  reinforce  the  squadron  under  Admiral  Hornby.  Their 
suitability  for  oijerations  in  the  Dardanelles  and  the  Bosphorus 
cannot  be  disputed.  Our  noble  ironclads  in  the  Sea  of  Marmora 
were  designed  for  ocean  service,  for  which  their  high  freeboard 
is  esi)ecially  adapted.  W^e  want  such  vessels,  but  we  also  require  a 
flotilla  of  the  American  monitor  type  for  coasi>-defence  and  coast- 
attack. 
^,      ,  I  now  invite  the  Committee  to  look  for  a  few  moments  at  the 

jronclada  work  in  progress  in  foreign  dockyards.  The  only  navies  for  which 
■truction.  ironclads  are  at  present  in  course  of  construction  are  those  of  France, 
Germany,  Italy,  and  the  United  States.  The  Germans  are  building 
three  ships  of  the  *  Sachsen '  type,  of  7,398  tons,  protected  by  10-inch 
armour,  and  carrying  their  guns  in  fixed  turrets  on  the  upper  deck. 
These  ships  can  be  completed  in  two  years.  They  are  also  building 
four  armoured  gunboats  of  1,000  tons,  with  8-inch  armour.  The 
French  are  building  a  turret-ship  of  the  '  Duperre'  type,  of  10,000 
tons,  with  22-inch  armour;  two  central  battery  ships  of  the  *  Fou- 
droyant'  type,  of  9,608  tons,  with  15-inch  armour;  three  armoured 
corvettes  of  the  '  Bayard  '  tyi)e,  of  5,880  tons,  with  10-inch  annour ; 
two  coast-defence  vessels  of  the  'Tonnerre'  tyi>e,  of  5,500  tons,  with 
13- inch  annour;  and  two  rather  smaller  ships  of  the  same  class,  of 
4,524  tons.  The  corvettes  have  been  lately  commenced  ;  the  other 
vessels  can  be  completed  in  about  two  years.  The  United  States 
have  five  monitors  building — the  *  Puritan,'  of  5,300  tons,  with 
11  inches  of  solid  armour;  the  '  Miantonomah,'  of  4,000  tons,  with 
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1 1  inches  of  laminated  and  5  inches  of  solid  armour;  the  *  Monadnock '      3/r.  T. 
and  '  Terror,'  of  3,600  tons ;  and  the  '  Amphitrite,'  of  2,800  tons,     ^'^^' 
with  inferior  armour  protection.     The  Italians  have  in  completion   stotw? 
their  two  well-known  ships,  the  *  Dandolo '  and  the  *  Duilio.'     The 
*  Lepanto'  and  the  *  Italia,'  each  of  14,000  tons,  are  on  the  stoc*ks. 

A  list  of  the  armoured  ships  in  construction,  which  T  have  com- 
piled from  the  best  published  sources  of  information,  shows  a  total  of 
27,000  tons  for  the  German  Navy,  about  the  same  for  the  Italian, 
67,000  tons  for  the  French,  and  19,300  tons  for  the  United  States, 
against  53,000  tons  for  the  British  Navy.  Of  tons  displacement  we 
are  to  build  during  the  ensuing  financial  year  about  11,000  tons. 
The  French  construction  for  the  same  period  I  estimate  at  9,000  tons, 
the  German  and  Italian  at  5,500  tons,  and  tliat  of  the  I'^nited  States 
at  4,000  tons. 

On  the  whole,  I  consider  the  proposal  of  the  Government  as  not  insoffi. 
inadequate,  having  in  view  the  additions  to  the  armoured  fleet  by  nItS  iLitl- 
purchases  from  the  vote  of  credit.  I  regret,  however,  the  dismissal  ""^^^ 
of  good  workmen  from  the  dockyards,  and  believe  that  the  present 
reduced  numbers  must  hereafter  be  increased.  The  fluctuations  in 
the  numbers  employed  not  only  inflict  great  inconvenience  on  the 
workmen,  but  involve  exj^nse  to  the  country.  You  cannot  expect 
to  obtain  labour  so  cheaply  for  a  temporary  as  for  a  i)ermanent 
employment.  Considering  the  vast  and  growing  imiwrtance  of  our 
colonial  empire,  the  extent  of  our  shipping,  and  the  dependence  of  a 
large  portion  of  our  population  on  imported  food,  and  looking  also  to 
the  naval  force  maintained  by  other  Powers,  to  whom  a  navy  is  an 
object  rather  of  national  vanity  than  of  necessity,  I  venture  to  say 
that  an  annual  expenditure  of  12,000,000/.  would  not  be  an  ex- 
aggerated charge  for  the  British  Navy.  When  we  contrast  the 
relative  importance  and  cost  of  the  Navy  and  the  Army,  it  would 
seem  that  it  is  to  the  land  service  rather  than  to  the  Naw  that  the 
pruning  knife  should  be  applied. 

I  will  not  trouble  the  Committee  further  as  to  the  progress  of  itaiUn 
construction,  and  will  now  proceed  to  say  a  few  words  on  our  ship-  utructhm. 
building  policy  generally.  It  Ls  only  in  Italy  that  designs  of  colossal 
dimensions  have  been  adopted,  and  even  there  they  are  approved  by 
a  small  section  only  among  the  officers  of  the  Navy.  I  owe  the 
privilege  of  seeing  the  '  Italia,'  now  in  course  of  construction  at 
Castellamare,  to  the  great  kindness  of  my  right  honourable  friend 
the  First  Ix)rd  of  the  Admiralty. 

It  is  not  at  present  in  contemplation  to  follow  the  Italian  con-  Aigument 
structors  in   building   ships   of  extended   dimensions;   but   public  rutedimeii- 
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Mr.  T.  opinion,  always  so  susceptible  on  the  question  of  our  naval  supremacy, 
may  i)erhap8  hereafter  exert  a  ])re88ure  in  that  direction.  It  may 
not,  therefore,  be  superfluous  to  state  the  arguments  against  the 
introduction  of  ships  like  the  '  Italia'  into  our  own  Navy.  Tliere  is 
much  to  admire  in  the  details  of  the  *  Italia,'  but  considering  that 
the  sibandonment  of  side  armour  is  an  essential  featiure  in  the  con- 
struction of  that  vessel,  and  that  the  great  dimensions  of  the  *  Inflex- 
ible '  class  have  been  adopted,  with  all  their  attendant  disadvantages, 
solely  with  the  \iew  of  carrying  an  increased  weight  of  armour  on 
the  sides,  I  cannot  think  that  the  Italians  are  wise  in  building  so 
large  a  ship.  It  has  been  attempted  to  defend  the  design  on  the 
ground  that  it  insures  an  invaluable  superiority  in  regard  to  coal- 
endurance.  I^t  us  follow  up  the  argument.  It  is  admitted  that 
ships  of  9,000  tons  can  be  built,  capable  of  attaining  the  same  speed 
as  the  *  Italia,'  and  jx^ssessing  a  marked  sui>eriority  in  evolutionary 
qualities.  When  the  ram  is  resorted  to,  the  battle  will  be  decided 
in  favour  of  the  fleet  which  has  a  preponderating  advantage  in  point 
of  numbers.  The  more  numerous  ships,  it  may  be  assumed,  will  be 
as  superior  in  evolutionary  qualities  as  in  numbers.  With  an  equal 
expenditure,  an  unquestionable  superiority  for  battle  would  be  attained 
with  ships  of  the  'Colossus'  and  *  Agamemnon '  type,  as  compared  with 
the  '  Italia.'  But  it  is  argued  that  the  *  Italia,'  having  the  advantage 
in  ix)int  of  coal-endurance,  would  decline  battle,  steam  away  from 
the  smaller  ships,  bombard  our  undefended  i)orts,  and  intercept  our 
commerce.  The  role  of  the  'Italia'  is  therefore  to  be  that  of  the 
*  Alabama ' ;  but  while  the  fonner  will  cost  three-quarters  of  a 
million  sterling,  the  latter  was  probably  built  for  one-twentieth  of 
that  amount. 
Cuptain  In  regard  to  the  general  policy  of  naval  construction,  Captain 

Colomb,  the  gifted  author  of  the  Prize  Essay  of  tlie  United  Service 
Institution,  has  made  the  following  obsei*vations :  '  Looking  to  the 
fleet  as  a  moveable  force,  the  main  object  should  be  to  have,  to  the 
greatest  i>os8ible  extent,  the  power  of  concentration  and  the  power  of 
dispersion.  The  i)olicy  of  marine  construction  must  be  based  on  this 
primary  strategical  principle.  Applying  this  principle  to  the  indi- 
vidual ship  the  "  Inflexible,"  it  may  be  asked,  does  such  an  accumu- 
lation of  expenditure  on  a  single  vessel  represent  the  greatest  jx^wer 
of  concentration  and  dispersion  over  the  area  within  which  our  naval 
forces  are  to  act  ? '  Viewed  in  this  way,  and  assuming  that  the  object 
of  strategy  is  to  ensure  the  right  force  being  at  the  right  time  in  the 
right  place.  Captain  Colomb  would,  as  a  matter  of  sound  policy, 
increase  the  number  of  ships  rather  than  attempt  to  gain  tactical 
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results    sati8factx)rily   in    one    ship    by    the   sacrifice    of  strategical      -Vr.  r. 
qualities. 

I  rejoice  that  these  principles  liave  prevailed  in  the  latest  de- 
cisions of  the  Admiralty  in  respect  to  shipbuilding.  The  four  largest 
ships  now  building  are  under  9,100  tons,  and  the  MJonqueror'  seems 
to  he  designed  especially  to  meet  the  suggestion  put  forth  by  Mr. 
King,  the  chief  engineer  of  the  United  States  Navy.  Tn  his  report 
on  the  ironclads  of  the  Euroj^ean  navies,  he  concludes  the  descriiv 
tion  of  the  *  Inflexible '  with  a  suggestion  that  two  vessels  of  smaller 
dimensions,  each  carrying  two  80-ton  guns  instead  of  four,  would  pro- 
bably have  been  a  safer  and  in  some  respects  a  better  investment. 
We  have  an  excellent  example  of  the  tighting  power  which  can  be 
obtained,  within  comparatively  narrow  limits  as  to  tonnage,  in  the 
*  Belleisle '  and  the  *  Orion,'  built  by  Messrs.  Saiuuda  for  the  Turkish 
Government,  and  purchased  out  of  the  vote  of  credit.  These  ships 
would  have  been  an  invaluable  adjunct  to  the  scpiadron  in  the  Sea  of 
Marmora. 

The  advocates  of  moderate  dimensions  do  not  desire  to  cut  do^^•n 
the  Estimates ;  but  they  wish  to  divide  the  risk  of  naval  warfare,  to 
increase  the  evolutionary  qualities  of  our  ships  with  a  view  to  the  use 
of  the  ram,  and  to  seciure  to  the  Royal  Navy  the  essential  advantage 
of  numbers. 
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Rcquin,  French  ship,  9,  170 
•  Revue  Maritime '  on  torpedoes,  487 
Richelieu,  French  ship,  armament,  33 
Ricotti,  Signor,  on  the  Italia,  190,  195 
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—  on  displacement  and  armament,  82 
Rover,  British  ship,  229 

Rupert,  British  ship,  19 

—  ramming  power  of.  93 

—  as  a  special  type,  331 

Russell,  Mr.  Sootr,  on  the  constitution 
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arguments  for  the  circular  form,  51 
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3H:J,  370 

—  applicability  to  sea-going  shipei,  367 
Turning  j)f>wer,  83 
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ironclitfl^,  39 
Werner,  Captain,  on  the  ram,  455 
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—  River,  torpedoes  in  the,  475 

■    Yelverton,  Admiral,  report  on  the  sail- 
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A  VOYAGE  in  the  '  SUNBEAM ' ;   our 

Home  on  the  OCEAN  for  ELEVEN  MONTHS.  Library  Edition, 
with  8  Coloured  Maps  and  Charts,  9  full-page  Illustrations  engraved 
on  Wood  and  109  Woodcuts  in  the  Text,  chiefly  from  Drawings 
by  the  Hon.  A.  Y.  Bingham. 

8vo.  price  in  cloth  One  Guinea. 

CABINET  EDITION,  in  crown  870.  price  7b,  ed.  cloth  extra,  gilt  edges. 
SCHOOL  READING-BOOK  EDITION,  in  fcp.  8to.  price  2s,  cloth. 
SCHOOL-PRIZE  EDITION,  in  fcp.  Sto.  price  3s.  in  parchment,  with  gilt  edges. 

POPULAR  EDITION,  in  Quarto,  price  6d.  sewed,  or  la.  clotL 


'  Few  recent  books  of  travel  have  bad 
a  wider  or  better  deserred  popularity  than 
Lady  Brassbt's  Voyage  in  the  Sunbeam. 
Everybody  read  it  and  evervbody  was 
delighted  with  the  spirited  and  unaffected 
style  in  which  the  details  of  the  adven- 
turous cruise  round  the  world  were 
recorded  from  day  to  day  by  the  Lady  who 
presided  on  board  Sir  Thomas  Bbasskt's 
yacht.  Dut  a  happy  thoaght  of  tlie  pablisber's 
or  the  Author's,  fur  the  execution  of  «bich  both 
alike  deserve  pnuae,  this  deligh^l  journal  has 
n<>w  been  republished  at  a  price  which  puts  it 
well  within  tlie  teaoh  of  the  working  claasca,  in 
wluiiie  welfare  the  owner  of  the  Sunbeam  la  well 
known  to  be  greatly  interested.  Those  who  have 
crossed  the  Atlantic  or  travelled  much  upon  the 
Continent  arc  familiar  with  the  cheap  pamphlet 
form  in  which  piratical  American  publishers  re- 
produce the  works  of  English  novelists.    But  ttie 


sixpenny  edition  of  Lady  Brassbt's  book 
puts  those  publications  to  shame.  In  sise 
and  general  appearance  it  is  not  unlike 
them ;  but  although  t  he  price  is  lower,  the 
typography  is  greatly  superior.  The  print 
is  wonderfully  clear,  und  neither  too  small 
nor  too  close.  But  the  great  feature  is  the 
illustrations.  The  woodcuts  of  the  original 
edition,  to  the  number  of  about  sixty,  are 
reproduced  with  the  happiest  effect.  The  pages 
teem  with  them.  Views  of  picturraqne  or  out- 
landish places,  portraits  of  members  of  the  cmislng 
party,  representations  of  nuf amiiiar  civatares,  of 
foreign  castoms  and  costumes,  of  humorous  or 
exciting  incidents  of  the  voyage,  are  placed  before 
the  reader  in  quick  succession  by  the  pencil  of 
the  friendly  artist  who  aooompanled  tlie  expedi- 
tion ;  and  the  result  is  a  publicatkm  whidi,  for  ex- 
cellence, attractiveness,  and  cheapness  combined, 
is  perhaps  without  parallel  in  this  country.' 

The  Tims. 


SUNSHINE  and  STORM  in  the  EAST; 

or  Cruises  to  CYPRUS  and  CONSTANTINOPLE.  With  2  Maps 
and  114  Illvatrations  (including  9  full-page)  engraved  on  Wood  by 
G.  Peai>on,  chiefly  from  Drawings  by  the  Hon.  A.  Y.  Bingham. 

LIBRARY  EDITION,  in  8vo.  price  2ls.  clcth. 

CABINET  EDITION,  in  crown  8vo.  price  7s,  6d.  cloth  extra,  gilt  edge*. 


'  Very  little  comment  is  needed  to 
recommend  Lady  Bbasskt'b  genial  and 
delightful  diaries  to  Englieh  readers. 
They  are  written  with  such  eTident  enjoyment 
that  the  feeling  becomes  Infections,  and  we  ex- 
perience the  picamre  of  Tisltlng  in  Imaffinatlcm 
most  interesting  places  in  the  bast  company/ 

Daily  Curomiclb. 


'It  is  native  activity,  huovancy  of 
spirirs,  and,  to  use  the  word,  brightness, 
which  enable  Lady  BaAssar  to  undergo 
fatigues  In  hergresi  love  of  adventure  calculated 
to  scare  the  majoiitr  of  women,  not  to  say 
men.  and  which  render  her  books  of  travel  so 
exceedingly  entertaining.' 

MoBXixo  Post. 
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